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INTRODUCTION 


This fascicule of the Lexique Stratigraphique International 
includes names applied to rock units in the Dominion of New 
Zealand, an area embracing the three main islands (260,884 km2) 
and the outlying Kermadec, Chatham, Snares, Auckland, Anti- 
podes, Bounty and Campbell islands with an additional area of 
1,782 km?. The area dealt with and the bathymetry of the 
surrounding sea floor are shown in Fig. 1. 

New Zealand rises from submarine ridges which extend 
north-westwards to New Caledonia and New Guinea and north- 
east towards Tonga, flanked on the west (and separated from 
Australia) by the oceanic segment of the Tasman Sea and on the 
east by the Pacific Ocean. New Zealand lies at the outer edge 
of the Asiatic-Australian continental mass, on the margins of 
the Pacific basin, in a zone of long-continued structural instab- 
ility, the circum-Pacific mobile belt. Persistent tectonic activity 
has led to stratigraphic complexity. Owing to difficulties of 
correlation, both internal and external, many local names have 
been used for rocks mapped and described by New Zealand 
geologists during the past 108 years. 

For discussions of the structure of New Zealand the reader 
is referred to the papers of Macpuerson (1946), Linu (1951), 
and WELLMAN (19566), and for general accounts of stratigraphy to 
the Outline of the Geology of New Zealand (New Zealand Geo- 
logical Survey, 1948) and papers by WELLMAN (1952) and CoTTon 
(1955). (See Bibliography at end). A new geological map of New 
Zealand was published while this fascicule was in the press 
(New Zealand Geological Survey, 1958). 

Precambrian and Lower Paleozoic : The oldest New Zealand 
rocks form a western belt extending from Stewart Island and 
Fiorland through Westland to North-west Nelson. They are 
strongly folded, indurated conglomerate, sandstone, graptolitic 
shale, and marble and have been metamorphosed locally by 
granites. In this belt, late Middle Cambrian fossils have been 
identified at Cobb River (Nelson), Lower Ordovician fossils at 
West Haven (Nelson) and Fiordland, and Middle to Upper 
Ordovician fossils in the Mount Arthur district (Nelson). In the 
western part of the belt, a Precambrian age has been suggested 
for two zones of indurated unfossiliferous sediments (Greenland 
and Waiuta Groups) but their stratigraphic relationship with the 
Cambrian is as yet unknown. No Silurian rocks are now re- 
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cognized. The history and structure of pre-Devonian rocks is not 
well known, but they were apparently moderately deformed, 
partly metamorphosed, and locally intruded by granites, possibly 
during the Middle Paleozoic. Most metamorphic rocks show 
remnants of undistorted sedimentary structure, and, unlike the 
Otago, Alpine and Marlborough schists, do not show intense 
metamorphic differentiation. 

The Lower Paleozoic and ?Precambrian sedimentary and 
metamorphic rocks contain contemporaneous basic lavas and 
concordant ultrabasic and ultramafic intrusives, usually in the 
same strike-belts. Throughout the region abundant large granitic 
plutons, of post-Ordovician and pre-Cretaceous age, range in 
composition from biotite granite and muscovite-biotite granite 
through adamellite, granodiorite and tonalite to diorite. The 
granitic masses and the enclosing rocks are cut by lamprophyric 
and basic dykes some of them far from exposed granitic masses. 

Devonian rocks occur in two areas. West of Motueka River, 
fossiliferous Lower Devonian calcareous sandstone of Bohemian 
facies at Baton River and elsewhere overlies the Ordovician 
rocks of Mt Arthur. Forty miles south, at Reefton, Lower Devo- 
nian (Coblenzian) quartzite and mudstone, overlain by Middle 
Devonian (Givetian) coral limestone, occur in faulted synclines 
surrounded by unfossilifercus (Waiuta) greywacke. No Upper 
Devonian is known. 


New Zealand Geosyncline : The older Paleozoic (perhaps also 
Precambrian) and Devonian rocks of the western part of the 
South Island, and their hypothetical subsurface extension to the 
north, west of the North Island, form a geanticlinal foreland on 
the western side of an extensive and very thick sequence of 
indurated sediments, in part metamorphosed, which constitute 
the New Zealand Geosyncline. In the South Island, where their 
structure is better known than in the North, the geosynclinal 
rocks are disposed in an asymmetrical anticlinorium, with a core 
of thick sediments, mostly of pre-Permian date, now regionally 
metamorphosed to form schist (Otago, Alpine and Marlborough 
Schists), flanked on either side by less altered rocks. In a median 
segment, along the west flank of the Southern Alps, the schist 
core is faulted against the Lower Paleozoic (and possibly Pre- 
cambrian) foreland at the Alpine Fault, but in Otago and Nelson 
it diverges from the fault and is separated from the foreland by 
a Marginal Syncline filled with Upper Paleozoic and Lower 
Mesozoic fossiliferous sediments. On the east, the schist axis is 
flanked by indurated, sparsely fossiliferous greywacke and argil- 
lite of an axial geosynclinal facies. In the North Island, the mar- 
ginal syncline can be recognized from Awakino to Waikato Heads, 
but a schist anticlinal core is barely (if at all) exposed. Instead, 
geosynclinal greywacke, argillite, etc., are exposed below a wide- 
spread cover of younger beds. 

The schists, representing the oldest sediments in the geo- 
syncline, include Mid Triassic at Mt St Mary (North Otago) but 
are for the most part believed to be pre-Artinskian (Permian) 
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and are not otherwise dated. Some geologists consider them 
entirely post-Devonian. 

The oldest unmetamorphosed’ rocks in the New Zealand 
Geosyncline are thick, sparsely fossiliferous, often tuffaceous, 
greywacke-sandstone and argillite associated with volcanic rocks 
(Te Anau Series, Takitimu and Tuapeka Groups, etc.) containing 
the pelecypod Atomodesma (= Maitaia), elsewhere Permian, and 
Upper Paleozoic plant fragments. East of the schist axis, Maitaia- 
bearing greywacke is known from Kurow and Fairlie. These rocks 
are probably Upper Paleozoic, perhaps in part Carboniferous. 

In the New Zealand Geosyncline lavas and tuffs and minor 
intrusives occur at many horizons, and are particularly abundant 
in the Marginal Syncline. The most basic volcanic rocks are 
basalts (« spilites ») consisting of augite, plagioclase and chlorite 
with a small amount of iron ore. By decrease in augite they 
grade gradually in time and place to rocks consisting mainly of 
plagioclase microlites, chlorite and iron ore with a little augite 
(« keratophyres »). The more felspathic voleanic rocks are found 
mainly as tuffs. The hypabyssal intrusives are almost entirely 
sills of porphyrite and keratophyre type. Associated with the 
volcanic rocks at several localities, and particularly with Te Anau 
Group in the Marginal Syncline there are also concordant masses 
(sills) of basic, ultrabasic and ultramafic rocks, including the 
notable occurrence of dunite at Dun Mountain near Nelson. 
Granitic intrusives are absent from the New Zealand Geosyn- 
cline, except for a small mass at Otama of « abnormal» soda- 
granite and granophyre in the same strike-belt as a large 
serpentine intrusion, small granitic masses associated with noritic 
gabbro in the Longwood Range, and small intrusions along the 
western edge of the Marginal Syncline. 


Permian: The oldest well-dated rocks in the geosyncline 
are Artinskian (Lower Permian) limestone, sandstone, siltstone 
and greywacke of the Maitai Series, fossiliferous on both limbs 
of the Southland Syncline in Wairaki, Clinton and Waipahi 
districts and at Wairoa Gorge in Nelson. 

Upper Permian (Capitan) has been determined in Northland 
Peninsula, where fusuline Foraminifera and waagenophyllid 
corals are associated with pillow lavas interbedded with grey- 
wacke of geosynclinal facies (Waipapa Series). 


Triassic: The Triassic and Jurassic rocks of New Zealand 
are geographically associated, lithologically similar and essentially 
conformable, so that they have been treated as a single unit 
(Hokonui System) in the country’s stratigraphic column. Lower 
Triassic is known only in Southland, where, locally, beds with 
Scythian and Anisian ammonites lie unconformably on the Lower 
Permian. A full sequence of Middle to Upper Triassic stages 
(Ladinian to Rhaetian) is represented in the Gore and Balfour 
Series of Southland and Nelson. East of the schists axis, fossilif- 
erous Ladinian, Carnian(?) and Norian rocks are known from 
scattered fossil localities in the complexly folded sediments of 
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the Southern Alps and their eastern foot-hills between Mt St Mary 
in the south and Lake Rotoiti in the north. In the North Island, 
Triassic is represented by Carnian, Norian and Rhaetian beds 
on the limbs of the Kawhia Syncline. Some of the poorly fossili- 
ferous argillites in Canterbury and Wellington contain the annelid 
Terebellina mackayi (Bather), known also from the Carnian of 
Timor, and are thus probably Upper Triassic. 


Jurassic : Liassic rocks, grouped in two local stages, crop out on 
the limbs of the Southland Syncline from the Hokonui Hills 
(where they contain zonal ammonites of the Hettangian and Lower 
Sinemurian stages) south-eastward to the coast of south-east 
Otago. In the North Island, Liassic rocks are well developed in 
the Kawhia Syncline (with Toarcian ammonites at one locality) 
and have been identified (from the pelecypod Pseudaucella) near 
Taneatua, Bay of Plenty. 

The Middle Jurassic is represented by thick shallow-water 
deposits in the core of the Southland Syncline, (partly non-marine 
and of somewhat uncertain age-limits, in part probably Batho- 
nian (with Meleagrinella aff. echinata), in part Callovian (with 
Kamptokephalites). Rather similar but thinner beds occur in the 
Kawhia Syncline (with M. aff. echinata). Non-marine beds from 
several Canterbury localities, reported to be unconformable on 
older (probably Triassic) rocks, contain plant fossils formerly 
dated as Rhaetian and Lower Jurassic but now classed as Middle 
or Upper Jurassic. In Westland and South-West Nelson, the only 
pre-Cretaceous Mesozoic sediments known are the Ohika Beds, 
non-marine sandstones and conglomerates and thin coal seams 
with pollen and spores, and overlying Hawks Crag Breccia, both 
probably of Upper Jurassic age. 

Marine Upper Jurassic is best. developed in the Kawhia Syn- 
cline from Waikato Heads to Awakino, where three coal stages 
corresponding approximately with Lower Kimeridgian, Middle 
Kimeridgian and Lower Tithonian have been distinguished and 
dated by ammonites in a sequence of mudstone, sandstone and 
conglomerate, locally with plant fossils. Further east, Upper Ju- 
rassic is known from rare fossils on Coromandel Peninsula, in 
the Waikato Basin (Morrinsville, Karapiro) and in East Welling- 
ton (Waewaepa Range and Tinui district). In the South Island, 
Upper Jurassic marine fossils come from scattered localities in 
Marlborough and North Canterbury. 


Cretaceous : No Neocomian beds have yet been identified in 
New Zealand. Over most of the country, a well-marked major 
unconformity separates indurated and strongly folded Jurassic 
and older rocks from Upper Cretaceous and Tertiary covering 
strata. The term Hokonui (or post-Hokonui) Orogeny has been 
applied to the tectonic movements that deformed the Paleozoic 
and Mesozoic rocks before the deposition of Upper Cretaceous 
and Tertiary sediments (sometimes grouped as Notocene or Noto- 
cenozoic). In eastern districts of the North Island and Marlbo- 
rough, however, the unconformity (and post-Hokonui Orogeny) 


9 


_ cannot be satisfactorily demonstrated because the Lower Creta- 

ceous is represented by Aptian-Albian marine sediments which 
are locally hard to distinguish by induration and structural com- 
plexity from nearby Jurassic beds. In the Upper Mesozoic, there- 
fore, deposition may have been continuous in restricted parts of 
the New Zealand Geosyncline. 

The rocks classed as Aptian (Taitai Series) are hard, poorly 
sorted sandstones and conglomerates, locally yielding a sparse 
fauna (Maccoyella, Aucellina, etc.), overlying thick sheared mud- 
stones. The Kyeburn and Henley Breccia beds of Otago are simi- 
lar in lithology and tectonic setting to the Hawks Crag Breccia 
of Westland but may be somewhat younger (Mid Cretaceous). 

The Clarence Series (Albian-Turonian) and Raukumara Se- 
ries (Lower Senonian) include Inoceramus-bearing sediments of 
several facies in Northland, in eastern districts of the North Is- 
land, and in Marlborough. Fluviatile and lacustrine beds with 
abundant plant fossils, the Paparoa Beds of southern Nelson and 
Westland, are probably Lower Senonian. The Mata Series (Cam- 
panian-Danian) overlies the Raukumara in areas of Mid Creta- 
ceous marine sediments, but also includes transgressive forma- 
tions of quartzose coal-measures overlain by marine sediments 
in Otago, Canterbury, and Campbell Island. 

Petrographic provinces of Upper Jurassic to Upper Creta- 
ceous age include an association of terrestrial hypersthene-andes- 
ite and rhyolite in Canterbury at Malvern Hills, Mt Somers, and 
probably at Banks Peninsula. Cretaceous basic alkaline lavas, 
dykes and other small intrusions occur in Marlborough, particu- 
larly in the Clarence and Awatere valleys. The Matakaoa Volca- 
nics near East Cape and the widespread thick Tangihua Volca- 
nics of Northland are mainly submarine tholeiitic basalts with 
contemporaneous small doleritic, gabbroic, and granophyric intru- 
sives. At North Cape an ultramafic and gabbroic complex is 
associated with Tangihua rocks. A fourth group, of rhyolites and 
augite andesites (keratophyres and spilites), occurs at Mt Camel, 
Rangiawhia Peninsula and Three Kings Islands in northernmost 
New Zealand. 


Tertiary : The Tertiary of New Zealand is remarkably well 
developed in varied facies and is classified from its fossils in 
21 stages, grouped in 7 series. In several districts, Paleocene 
follows the Upper Cretaceous conformably. Elsewhere marine 
trangression above quartzose coal-measures continued from 
Paleocene to Lower Oligocene. The Eocene is represented by 
marine greensand, siltstone and limestone (Dannevirke and Ar- 
nold Series) in Northland, in east coast districts of both main 
islands and at Chatham and Campbell islands, by sandstone and 
carbonaceous mudstone in Nelson and Westland, and elsewhere 
by coal-measures. Marine Lower Oligocene (Landon Series) is 
more widespread and includes notable polyzoan or foraminiferal 
limestones deposited in all New Zealand districts during the 
culmination of the marine transgression. The Upper. Oligocene 
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(Pareora Series), on the other hand, consists of terrigenous sands 
and silts of more restricted distribution. 

Basalt lavas and tuffs are associated with the sediments of 
the Late Cretaceous to Oligocene marine transgression at many 
localities, and most are Oligocene in age. Pods of serpentine and 
gabbroic rocks are found in Late Cretaceous and lower Tertiary 
sediments in Southern Northland. 

After a period of relative tectonic calm in the early Tertiary, 
diastrophic movement became stronger in the late Tertiary, 
defining many small-scale basins filled with detritus, thousands 
of metres thick, derived from small bordering active geanticlines. 
Miocene sediments (Southland and Taranaki series) are wide- 
spread in most districts, but in Northland are mainly restricted to 
Lower Miocene and in Otago are present only in marginal areas. 
Northland and eastern Otago remained relatively stable during 
the late Tertiary. Intervening areas, however, on either side of 
a line from East Cape to Fiordland, formed a mobile belt of small 
scale basins and rising anticlines in Miocene and Pliocene times. 
Marine Pliocene (Lower Wanganui Series) includes thick and 
widely distributed shallow-water deposits on both sides of the 
North Island from Wanganui to Hawke’s Bay, marking a minor 
transgression. It is elsewhere mainly restricted to synclinal areas 
but is represented in all provinces except Otago. Late Tertiary 
and Quaternary deformation, which determined modern relief, 
is known as the Kaikoura Orogeny. 


Quaternary : Thick marine Lower Pleistocene (Upper Wan- 
ganui Series) succeeds the Pliocene in Wanganui, Hawke’s Bay 
and East Wellington. Elsewhere, the Lower Pleistocene includes 
thick gravels from growing mountain ranges, in some places 
strongly deformed by post-Tertiary orogenic movements. Late 
Pleistocene and Holocene beds include dunesands, lacustrine, 
alluvial, estuarine and beach sediments in all districts, ash shower 
deposits in the North Island, and moraine and other glacial beds 
in the South Island mountains. 

Igneous activity since the Lower Miocene has occurred in 
two volcanic regions separated by the central non-volcanic mobile 
belt. The northern volcanic region extends north-westward from 
a north-easterly trending line through the centre of the North 
Island. This region contains several volcanic provinces. Miocene, 
Pliocene and Quaternary volcanics are widespread, particularly 
in the northern half of the North Island. Active volcanoes are 
limited to the Taupo Zone (from Ruapehu to White Island), the 
source of many surface deposits of ash erupted during the 
Holocene. 

The southern volcanic region includes a hornblende-andesite 
volcano, probably Pleistocene, at the Solander Islands in Foveaux 
Strait, but elsewhere is basaltic. Banks Peninsula consists of two 
overlapping basaltic volcanoes of Hawaiian type, probably Plio- 
cene or early Pleistocene in age. In eastern Otago, eruptions of 
basaltic, trachytic, and phonolitic type, mainly Pliocene, formed 
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the Dunedin Volcanic Complex. Minor basalt eruptions occurred 
in Canterbury in the Pleistocene, but there has been no sub- 
sequent activity in the southern volcanic region. 


Stratigraphic Nomenclature : The first stratigraphic names 
ifor New Zealand rocks were proposed by ManTtELL in 1850. The 
| systematic geological exploration of New Zealand began with the 

visit of Ferdinand von HOCHSTETTER in 1858-59; several strati- 
graphic names date from his reports. The governments of several 
|Provinces appointed provincial geologists during the following 
(decade and, in 1865, the central government appointed James 
Hector to found a Geological Survey of New Zealand which was 
active for the rest of the century. Geologists were also appointed 
{to the constituent colleges of the University of New Zealand. 
| Many stratigraphic names were used during this period of pioneer 
‘attempts to relate the rocks of New Zealand to those of Europe, 
lbut many were proposed casually, inadequately defined, and 
iinconsistently applied. In the legend for his geological map of 
New Zealand in 1873, Hecror used units variously termed 
formations or series. In 1884 he explained the proposed use of 
the terms Formation and Series. A large systematic division used 
iin describing New Zealand geology was termed a Formation, 
.¢ the local development in the New Zealand area of any system 
or part of a system». The term Series was considered of use 
ehiefly in descriptive geology, rarely in mapping. Each series « is 
part of and subordinate to a formation ». 

After Hector’s retirement, the New Zealand Geological 
Survey was reorganized as a branch of the department of Mines 
in 1905. Coloured geological maps were published with descriptive 
bulletins as part of a policy of systematic geological mapping. 
uring the period 1906 to 1940 the Geological Survey used for 
tne basic unit in geological mapping the term « series», which 
was applied to local mappable sequences of rocks, lithologically 
defined, such as would now be called groups or formations. In 
his period, too, the tendency to synthesize the complexities of 
ew Zealand stratigraphy led to an over-simplification of the 
local rock sequence. Rocks of diverse age, structure, and strati- 
graphic position were lumped in such comprehensive terms as 
Maitai System and Oamaru System. 

An analytical approach based on differences between success- 
ive fossil faunas was initiated by THomson (1916a), who proposed 
local stages to classify and correlate Tertiary and (later) Cre- 
taceous deposits. The scheme of local stages, based on local 
sequences of fossil faunas, elaborated in the Cretaceous and 

ertiary (particularly since the development of micropaleont- 
prove was later extended to the Triassic and Jurassic and has 
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roved a most valuable tool in the classification, correlation and 
mapping of Mesozoic and Tertiary sequences (see THomson, 1916a, 
1917; ALLan, 1933; FINLAY & Marwick, 1940, 1947; Marwick, 1951, 
1953). Because of their importance to New Zealand stratigraphers, 
the entries for stages in this fascicule of the Lexique have been 
| 
| 
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made as complete as possible, and are thus longer than those 
for most other names, and those for Tertiary stages include much 
new information compiled from unpublished reports with the 
permission of the Director, N.Z. Geological Survey. An article on 
< Coal Measures and Freshwater Beds» has been included to 
summarise recent progress in their classification by palynology. 

Since 1947, the term «series » has been used for groups of 
two or more stages and its use as a litho-stratigraphic term has 
been abandoned. Many of the old « series» have been redefined 
as groups or formations, but many terms listed in this fascicule 
are series in the old sense that have not been redefined. 

New Zealand geologists have not adopted a code of strati- 
graphic nomenclature, but modern usage accords very closely 
with the recommendations of the Australian Stratigraphic Code 
(Aust. J. Sci., 18 (4), 117-121, 1956). 


At the request of Dr Jean RoGER, Secretary of the Lexicon 
Subcommittee, the Director of the New Zealand Geological Sur- 
vey in 1954 undertook to organize the compilation of the New 
Zealand fascicule of the Lexique and appointed me local editor. 
New Zealand stratigraphers were invited to contribute entries for 
names of units with which they were familiar. The Bibliographic 
Index of New Zealand Stratigraphic Names (ApKIN, 1954) was 
used as a basic list of names and proved of very great help both 
to the editor and to individual contributors. Some names listed 
by ApKIN have been omitted because they were not proposed in 
a stratigraphic sense or because of irregular construction and 
informal use (e.g. Cannon-ball Sandstone, Ammonite Beds, etc.). 
Many names proposed since 1950 have been added to those in 
ApKIN’s list. Names used in papers and bulletins now in the 
course of publication have been accepted. A few new names 
and modifications of old names are proposed by contributors in 
his lexicon. ” 

I am glad to acknowledge the co-operation of the contributors 
to this fascicule and the help of Mrs K. Warsmaw and Mr I.W. 
Keyes in the considerable task of assembling the entries. The 
illustrations wer edrawn by the draughting section, N. Z. Geo- 
logical Survey. Dr. H.J. HARRINGTON helped me with references 
to igneous and metamorphic rocks in the foregoing. Dr. D.A. 
Brown’s meticulous proof-reading is acknowledged with appre- 
ciation. 

May, 1957. 

C.A. FLEMING 


Senior Paleontologist, 
New Zealand Geological Survey, 
Lower Hutt, New Zealand. 
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ABBREVIATIONS 


Abbreviations for periodical titles generally follow the World 
List of Scientific Periodicals, 1900-1950 (Butterworth’s Scientific 
Publications, 1952). Points of the compass are abbreviated thus: 
NNE, NE, ENE, E, SE, SW, etc. Names of authors of species are 
abbreviated when repeated in an entry. The abbreviation N. Z. 
geol. Surv. Bull. refers to the “ new series” of bulletins, begun 


in 1906. 


c. circa, about, approximately. 

cf. confer, compare. 

Co. Company. 

e.g. exempli gratia, for example. 
etc. et cetera, and others. 

et al. et alii, and coauthors. 

fac. facing. 

fig. figure(s). 

ft. foot, feet. 

ibid. ibidem, the same reference. 

i.e. id est, that is. 

in. inch(es). 

loc. cit. loco citato, the passage quoted. 
M.S. manuscript. 

max. maximum. 

n.s. new series. 

N.Z. New Zealand. 

op. cit. opere citato, in the work quoted. 
P., PP. page(s). 


pers. comm. 


personal communication. 


pl. plate(s). 

q.v. quod vide, which see. 

sect. geological section(s). 

S.D. Survey District. 

s. str. sensu stricto, in the strict sense. 
trig. trigonometrical station. 


ABBOTSFORD BOULDER CLAY ............:. Quaternary 
(Otago). 
ParK (J.), 1924. Evidences of Pleistocene Glaciation at 
Abbotsford, near Dunedin. Trans. N.Z. Inst., 55, 599-600; 1910. 
ee Geology of New Zealand (Whitcombe & Tombs, Ltd) : 182, 


A hummocky drift deposit resting on Abbotsford Mudstone 
and other formations near Dunedin City, consisting of boulders 
of basalt and related locally derived igneous rocks in a matrix 
of mudstone and silt. Also called Kaikorai Boulder Clay. PARK 
| was very firmly of the opinion that the material was morainic, 
| but no others have agreed. It may be Pleistocene solifluxion 
| debris, or merely a Holocene accumulation formed by soil creep 
| and slumping. 

(H.J. HARRINGTON). 


mABBOTSFORD MUDSTONE ................ Lower Eocene 
(Otago). 

| Park (J.), 1910. The Geology of New Zealand (Whitcombe 
| & Tombs, Ltd) : 121, fig. 57 (Abbotsford Sandstone). 


| The formation tacitly includes the lower portion of the Green 
| Island Series (q.v.) of Linpsay (1863a), and is so cited by Hocu- 
| STETTER, Hector and Hutton. The emended lithologic term is due 
| to GRANGE (1921, 164). 
| The formation extends 40 miles throughout the middle portion 
| of the coast of Otago with a small outlier further to SW. The W 
| margins rarely reach 8-10 miles from the coast. Its maximum 
| thickness (970 ft drilled without reaching base) is 2 miles W of 
Dunedin, but only 6 miles NW from here it is but 300 ft thick. 
| It is normally about 450 ft thick between Dunedin and its NE 
extreme where it is about 700 ft thick (PaTERsoN). It rests discon- 
iformably on Brighton beds 7-8 miles WSW of Dunedin, uncon- 
|iformably on the Taratu coal measures 6-8 miles W of Dunedin, 
| disconformably or conformably on Wangaloan Beds 5 miles W or 
‘10 miles NE of Dunedin, and similarly up to 25 miles NE of 
) Dunedin. Except for the lowest portion 10 miles NW of Dunedin 
all the Abbotsford beds consist of glauconitic mudstone (deltaic). 
\Septarian concretions occur 50-100 ft above the base of the 
imudstone WSW of Dunedin and 25 miles NE. The former are 
í chiefly calcareous, the latter rich in glauconite. Spherules of 
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aggregated glauconite grains may make up 10% or more of the 
normal mudstone, and where more abundant, may indicate 
formation at disconformities. Dominant clastic grains are quartz 
with subordinate albite and muscovite and rare biotite. Heavy 
minerals: zircon, hornblende and rare tourmaline, rutile, mag- 
netite, and still less epidote, garnet, sphene, apatite, and (?) topaz. 

Zoning and characteristic fossils : In the SW outlier (only 
100 ft remaining) rare fucoid stems are associated with indeter- 
minate Foraminifera. 


Waipawan Stage ?: The lowest 2-3 ft of the mudstone near 
Dunedin is unfossiliferous but the next 60 ft or more contains 
up to 9 species of long-ranging Foraminifera together with 
Gaudryina n. sp. aff. healyi Finlay not known outside this region 
and probably a late development of G. healyi Fin., a Late Cre- 
taceous (Piripauan) form. 


Mangaorapan Stage : A few indeterminate Foraminifera occur 
in the overlying 100-150 ft of mudstone in the type area west of 
Dunedin, but 200-250 ft above the base both W and NE of 
Dunedin several aditional forms occur including Gaudryina re- 
liqua Fin., characteristic of the Mangaorapan Stage, which extends 
up to 450 ft above the base of the mudstone here and 11 miles 
NNE of Dunedin. 


Heretaungan Stage: Beds 450-600 ft above the base of the 
thick Abbotsford Mudstone in the type area 4 miles west of 
Dunedin contain the Heretaungan form Elphidium hampdenense 
Fin., together with other Foraminifera, with as yet unstudied 
diatoms, Radiolaria, sponge spicules, and minute fish teeth. A fish- 
head, « Portheus » dunedinensis Chapman, from 550 ft above the 
base (Abbotsford railway station), is closely related to Scom- 
brinus which characterizes the Ypresian beds of Thames estuary 
England (E.O. WHITE, pers. comm.). 

Above the Heretaungan, the sediments are increasingly sandy, 
merging up into the Green Island Loose Sand, and have yielded 


only indeterminate microfossils. Porangan Foraminifera have not 
been recognized. 


Local Disconformity : Fifteen miles NNE of Dunedin (near 
the main north road) the Green Island Loose Sand is missing, 
and Burnside Mudstone rests directly on the Abbotsford Mud- 
stone which, perhaps as the result of « winnowing » by currents, 
has notable concentrations of heavy minerals. 

Ten miles west of Dunedin, in Boulder Hill, deltaic sediments, 
sandy glauconotic mudstones, contain rare indeterminate For- 
aminifera, extend up to 70 ft above the Wangaloan fossiliferous 
beds, and are followed by 100 ft or more of mudstone with 25 
species of Foraminifera including the Heretaungan Vaginulinopsis 
marshalli Fin. Probably a disconformity occurs above these beds 
for the next fossiliferous zone, 100 or more feet above, though 
much more glauconitic than the characteristic Upper Eocene 
(Kaiatan) Burnside Mudstone, yields several Foraminifera prob- 
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hbly coeval with its lowest (Upper Bortonian) glauconitic member. 
_ Facts hitherto unpublished including micropaleontology by 
he late Dr H.J. Finuay have been used in the above. 


(W.N. Benson). 


| For a recent revision of the age of the Abbotsford Mudstone 
io of Foraminifera, see HORNIBROOK & HARRINGTON 
i)i 


(C.A. FLEMING). 


HURIRI SERIES (Formation) .. Upper Miocene-Pleistocene 
(Hawkes Bay). 


Equivalent of Hawkes Bay Series, Hurron, 1873 (q.v.). 
(J.T. Kinema). 


REO BEDS tt cent fo ate aes. Upper Cretaceous 

(East Wellington). 

Hector (J.), 1884. Progress Report. N.Z. geol. Surv. Rep. 
yeol. Explor., 1838-4, 16 : xrv (table only). 

Modern spelling, Akitio, a river in NE Wellington and S 
awkes Bay. The name was not defined and has not been sub- 
equently used. See ONGLEY, 1935, map facing p. 4. 

(J. Marwick). 


PS ATCO CA) MEE Girne ace oo Se ool «Sees Lower Miocene 
(East Cape Peninsula). 
See: WAIKARE-MOANA SERIES. 


ALBANY CONGLOMERATE .............. Lower Miocene 

(Northland). 

Bartrum (J.A.), 1920. The Conglomerate at Albany, Lucas 
reek, Waitemata Harbour. Trans. N.Z. Inst., 52, 422. 
Conglomerate bands up to 12 ft thick within sandstones of 
Waitemata group were discovered by Bartrum near the lower 
harf at Albany. The constituent boulders are mainly diorites 
ith minor andesites, dacites, rhyolites, granodiorites, anorthosite 
nd greywacke. Bartrum (1924, 140), TURNER & Bartrum (1929, 
374) and FERRAR (1934, 37) extended the list of localities. The 
‘onglomerate is known from a large number of places in North 
Auckland, always in beds of the Waitemata Group. The strati- 
sraphic positions of the conglomerates are not clear, but they 
ie well above the known basal contacts of the Waitemata Group. 
(R.N. BROTHERS). 


ALLDAY FORMATION ino Geaa a Upper Oligocene 
(North Otago). 
Brown (D.A.), 1938. Moeraki Subdivision. N.Z. geol. Surv. 
2nd annu. Rep. (n.s.), 11 (as All-day Bay Series). 
Fossiliferous, blue-grey, sandy clays, weathering brown. 
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(Allday Formation, continued) 


Type locality: The upper Waiparia bed and overlying silt- 
stones and sandstones, at the S end of Allday Bay, North Otago. 
Approximately equivalent to the Rifle Butts Formation (q.v.). 

There is a characteristic Awamoan molluscan and foramin- 


iferal blage. 
eral assemblag (D.A. Brown). 


ALMA GROUP ........... Upper Eocene - Lower Oligocene 
(North Otago). 
Gace (M.), 1957. Geology of the Waitaki Subdivision. N.Z. 
geol. Surv. Bull., 55, 33. 


A distinctive alternating succession of volcanic beds and 
limestones in NE Otago. 

See: WAIAREKA VOLCANIC FORMATION; TOTARA LIMESTONE; 

DEBORAH VOLCANIC FORMATION; McDONALD LIMESTONE. 


(Maxwell Gace). 


‘AL PINE* SCHIST T N. sees ae (2?) Carboniferous - Triassic 
(Southern Alps). 


Wetitman (H.W.), 1952. The Permian-Jurassic Stratefied 
Rocks. 19th Congr. geol. internat. (Alger), Symp. sur les séries de 
Gondwana, 14 (map). 


Used to distinguish schists along the Southern Alps from those 
in Otago (Otago Schists, q.v.) and Marlborough (Marlborough 
Schists, q.v.). 

Unlike the schists in Otago and Marlborough which have 
gentle dips over wide areas, the Alpine schists are steeply dipping, 
probably due to Tertiary folding. Chlorite, biotite, and garnet 
(almandite) zones can be mapped in quartzo-feldspathic schists 
derived from greywacke and argillite along the Alpine belt where- 
as only the chlorite zone has been described in Otago and Marl- 
borough. On the W the schists (which include less abundant chlo- 
rite (green) schists) are truncated by the Alpine Fault, but in 
the E they grade into greywackes and argillites, some of which 
contain Upper Triassic fossils. The transition can be divided into 
the four subzones of the Chlorite zone (Chl. 1-4) recognized in 
Otago (see : Otago Complex) in the S part of the Alpine belt, but 
in the N, in SE Nelson, the Chl. 4 subzone is absent, and even 
the schists of the biotite and garnet zones are not coarsely grained 
and coarsely foliated like the Chl. 4 subzone in Otago. 


In Hokitika and Mikonui subdivisions the schists and less 
metamorphosed rocks were mapped as the Arahura Group (q.v.) 


and the ultrabasic rocks enclosed within the schist belt as the 
Pounamu Group (q.v.). 


Gold and scheelite lodes like those in Otago and Marlborough 
are not found in the Alpine schist, where mineralization is confin- 
ed to poorly auriferovs lodes in the Poerua district. Similar lodes 


| sd 


Are found in the lowly metamorphosed rocks of the Taipo, Wilber- 
€orce and Whitcombe Rivers. 


(J.J. REED). 
MEETONIAN STAGE ooo cc e --nnvec. i. Lower Miocene 


Fintay (H.J.) & Marwick (J.), 1947. New Divisions of the 
New Zealand Upper Cretaceous and Tertiary. N.Z. J. Sci. Tech. 
28 B (4), 233. 

| The Altonian is the basal stage of the Southland Series, over- 
jying Awamoan and underlying Clifdenian. 

The type locality is at Clifden, Southland. The Altonian was 
llefined as «... that part of the section whose lower limit is mark- 
ed by the presence of (primarily) Planorbulinella zelandica Finlay 
land (secondarily) of Cassidulina arata Finlay, Heterostegina, Cy- 
tloclypeus and Nephrolepidina, and whose upper limit is just 
below the entry of Orbulina ». 

Limestone and sandstone of Altonian age crop out in the 
Waiau and Wairaurahiri Valleys in Western Southland in the 
southern part of the broad syncline extending N to the Eglinton 
Valley. They are best exposed in the Clifden section along the E 
yank of the Waiau River. At Clifden, 430 ft of Altonian hard 
»orachiopod limestone with an 18 foot basal pebble band, over- 
lies impure limestone with Otaian Foraminifera. The upper part 
bt the Altonian consists of 245 ft of sandstone and mudstone with 
eommon macrofossils and microfossils overlain conformably by 
the type Clifdenian Stage. Rectobolivina maoria Fin. appears in 
ise upper part of the Altonian, Bed 6 B of Park (1921). 

Along the E side of the South Island, no definite Altonian 
izicrofaunas are known S of the Waipara district in North Canter- 
sary where Altonian Foraminifera have been found in the 100 ft 
bf blue muddy sands (including the Neothyris bed) underlying 
tie Waiauan Hinnites shellbed and « E» limestone of THOMSON 
11920: 322-415) and overlying the ten-foot creamy calcareous 
zandstone and « D » limestone with Awamoan Foraminifera. Some 
kwelve miles further E, in the Dovedale-Motunau district, deeper 
water siltstone contains abundant Foraminifera of Awamoan and 
‘Altonian age and of Waiauan age at the top. Fifteen miles NE, 
it Gore Bay, shallow water glauconitic sandstones have provided 
oor microfaunas, possibly Altonian, and the other stages of the 
Southland Series occur higher in the section. 

| Better microfaunas have been collected from the 1,000 ft of 
nudstone, sandstone and conglomerate that comprise the Dead- 
nans Creek Group at Kekerangu in E Marlborough (MACPHERSON, 
(952: 258-286). Part of these beds with Bolivina punctatostriata 
Kreuzberg, is Altonian. A Lillburnian microfauna has also been 
‘collected and most of the Southland Series is probably repre- 
sented. 

Along the West Coast of the South Island, Altonian beds occur 
tt many localities, the whole Southland Series being developed 
n some areas. Foraminifera from mudstones at Jackson Bay, 
considered Altonian by FINLay (in WELLMAN & WILLETT, 1942, 301) 
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are inadequate for accurate dating. At Koiterangi Hill, 114 miles 
south of Hokitika, 70 ft of Altonian mudstone and conglomerate 
rest on the bored top of a phosphatic Duntroonian limestone. 

The Southland Series is best developed in the Blue Bottom 
Formation, Greymouth district, where 3,000 feet of massive fora- 
miniferal mudstone and sandstone deposited in the Paparoa geo- 
syncline are exposed along the flanks of the Brunner anticline. 
This is the prominent structural feature of the area, extending 
from the Paparoa Range S through Marsden and Kumara to 
Kawhaka. Good sections are exposed in many west-flowing 
streams crossing this structure, e.g. Fireball Creek, Whisky Creek, 
Eight-Mile Creek, Cockabulla Creek, etc. The Altonian is repre- 
sented by 250 feet of massive blue mudstone resting unconfor- 
mably on the Cobden Limestone (Landon Series). 

In two small areas on either side of the lower Punakaiki 
River, Altonian basal gritty limestone unconformable on older 
beds grades up into calcareous Altonian mudstone. 

In Murchison district part of the Mangles Formation (6,000 ft 
of poorly fossiliferous interbedded sandstone and mudstone) 
belongs to the Southland Series and probably includes Altonian. 

Altonian beds are exposed on the flanks of N-S trending folds 
crossed by Little Wanganui, Huia, Kakapo and Karamea rivers. 
On the coast, up to 250 ft of Altonian sandstone and basal lime- 
stone, unconformable on older rocks, are exposed near Little Wan- 
ganui River and at Kohaihai Bluff. In Scorpion Creek (head- 
waters of the Oparara River) 400 ft of massive siltstone with 
Altonian Foraminifera rests conformably on sandstone that may 
belong to the upper part of the Pareora Series. 

In NW Nelson, soft Altonian mudstone overlying Pareora 
Series is preserved in a syncline at Heaphy River. Similar mud- 
stone is covered by terrace gravels in the Aorere Valley. Farther 
E, at Takaka, in the centre of a syncline, over 1,700 ft of forami- 
niferal mudstone (with Cycloclypeus) are Altonian except for the 
basal 100 ft or so which appear to be Awamoan. 

Altonian microfaunas have been collected from the NE-SW 
trending belt of Southland Series mudstone and sandstone extend- 
ing throughout E Wairarapa. Most of the stages of the Southland 
Series appear to be represented. 

Along the E side of the North Island, geosynclinal Southland 
Series mudstone and sandstone have been mapped widely as 
Thungia Formation, the lower half of which is Altonian. In Dan- 
nevirke Subdivision, 2,000 ft of Ihungia sandstone and mudstone 
are preserved in the Akitio and Waipatiki synclines, resting on 
Waitakian sandstone. Pareora Series appears to be missing. 
Further north, in the S half of Hawkes Bay, up to 600 ft of fora- 
miniferal muddy siltstone of Altonian age rests on Waitakian glau- 
conitic sandstone. 

Thungia beds cover a large area in the Gisborne-East Coast 
district where one of the best sections shows 5,500 ft of Southland 
Series beds in Muddy Creek below Tutamoe Ridge. The lower 


‘cating that the upper 750 ft of the Ihungia Formation are Clif- 
denian. 

On the W side of the North Island a broad belt of Southland 
Series extends from the Awakino, Mokau and Mohakatino rivers 
on the coast, E almost to National Park. Over 1,000 ft of Mokau 
sSandstone, poorly fossiliferous and coal-bearing in the lower part, 
ests unconformably on Mahoenui Mudstone (Otaian). Altonian 
{Foraminifera occur in the upper part of the Mokau Formation on 
tthe coast. Southwards, the Southland Series disappears beneath 
\younger sediments. Midhirst No. 1 Well penetrated over 3,000 ft 
of Altonian beneath a cover of 7,420 ft of younger beds. 

A lower Southland Series microfauna associated with Mol- 
lusca has been collected from the Manukau Breccia at Motutara 
non the West Auckland coast. Further E, the tuffaceous sandstones 
2grits and silts of the Waitemata beds around Auckland City pro- 
yide small restricted foraminiferal faunas some of which are pro- 
bably Altonian. At Pakaurangi Point, Kaipara Harbour, richly 
fossiliferous tuffaceous sandstone contains large molluscan and 
‘foraminiferal faunas of Altonian age. Miogypsina aff. intermedia 
Wrooger occurs throughout this sandstone. 

Seventy miles further N on the eastern side of Hokianga Har- 
our, calcareous gritty, pebbly, tuffaceous sandstone (« Orbitolite 
Timestone » of authors) resting unconformably on argillaceous 
Ji:mestone, possibly of Otaian age, has yielded plentiful Altonian 
Wiollusca and orbitoid Foraminifera of the subgenus Eulepidina 
(FINLAY, 1947b, 331, 351). Reports of Miogypsina (Fintay, 19475, 
8351; CHAPMAN, 1926, 19) have not been verified, but Laws (1947, 
5= 37-541; 1948, 142-150) correlated the molluscan fauna with that of 
qPakaurangi Point where Miogypsina is common. On the E coast, 
kat Coopers Beach near Mangonui, lignites and clay containing 
[fossil coconuts are probably Altonian (Couper, 1952, 340-348). A 
ssmall patch of Oligocene and Miocene beds occurs between Paren- 
ssarenga Harbour, North Cape, and Hoopers Point but the strati- 
raphy is not well understood. Coarse andesitic breccia-conglo- 
mmerates up to 1,000 ft thick and underlying carbonaceous tuffa- 
nceous sandstones appear to be Altonian. 

The widespread occurrence, in North Auckland, of thick 
theavy igneous breccias and conglomerates with interbedded lavas 
and tuffs belonging to the lower Southland Series, indicates vigo- 
trous igneous activity, probably during the Altonian. Patches of 
Wairakau andesitic breccias, similar to those of North Cape 
Wistrict and probably the same age, occur at Whangaroa and 
(Whangarei Heads. Further S the very similar Manukau Breccia 
extends from Kaipara Harbour to Manukau Harbour. The Alt- 
-onian igneous conglomerate in the Ihungia Formation in Gisborne 
district may have the same origin. 


| Microfauna : Altonian microfaunas are characterized by rela- 
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tively abundant orbitoids (Nephrolepidina and occasionally Eule- 
pidina) and Heterostegina. Cycloclypeus occurs for the first time 
in New Zealand. Miogypsina occurs only in Altonian beds at three 
localities. One of the most characteristic Altonian Foraminifera 
is Bolivina punctatostriata Kreuzberg which is confined to the 
lower Ihungia on the E coast of the North Island and also occurs 
in the Mokau Formation in Taranaki and in the Altonian part 
of the Blue Bottom Formation in Westland. 


A major invasion of pelagic Miocene forms foreshadowed by 
the appearance of Globigerinoides triloba (Reuss) and infrequent 
Globorotalia aff. miozea Finlay and G. aff. miocenica Palmer in 
the Awamoan, is indicated by the appearance in the Altonian of 
Globigerinoides bispherica Todd, and Sphaeroidinella disjuncta 
Fin. accompanied by abundant G. miozea and G. aff. miocenica. 
A number of benthic forms including Cibicides victoriensis Chap- 
man, Parr & Collins, C. amoenus Fin., and Planorbulinella zelan- 
dica Fin. also appear. Rectobolivina maoria Fin. appears in the 
upper part of the Altonian shortly before Orbulina which marks 
the base of the Clifdenian. The Australian Balcombian species 
Pavonina triformis Parr and Tubulogenerina mooraboolensis 
Cushman occur in the Altonian of Pakaurangi Point, Kaipara 
Harbour. 


Macrofauna : The rich molluscan fauna has many genera 
unknown in earlier stages, apparently immigrants from the Indo- 
Pacific province, such as Spondylus, Dimya, Cardita, Hyphanto- 
soma, Opella, Bembicium, Cabestana, Sconsia, Oniscidia, Disco- 
tectonica, Coralliophila, and many Turridae. It is closely related 
to the Clifdenian fauna but in several South Island sections Neo- 
cola alpha Fin. and N. beta Fin. of the Altonian are replaced by 
N. gamma Fin. in the Clifdenian. The best known fossil localities 
are at Pakaurangi Point (Laws, 1939-1944), Waiheke Island 
(PowELL & BARTRUM, 1929) and Clifden (not monographed). In 
Northland, Altonian faunas include the only reef-corals recorded 
in the New Zealand Tertiary (D.F. SqutrREs, pers. comm.) and 
warm-water molluscs (Cypraeidae, Conidae, etc.) 


Climate : New Zealand undoubtedly lay within the belt of 
tropical waters during Altonian time. Large tropical Foraminifera 
flourished accompanied by warm-water Mollusca, echinoids and 
Ostracoda. Reef building corals occur in Northland. 


Overseas correlation : The occurrence of Eulepidina and Mio- 
gypsina in the Altonian is evidence for correlation with the upper 
part of « e » stage in Indonesia, currently regarded as Aquitanian. 
In many parts of the world, the appearance of Globigerinoides 
bispherica Todd is followed by that of Orbulina. The appearance 
of G. bispherica in the Altonian followed by Orbulina suturalis 
Bronniman in the Clifdenian indicates that the Altonian is equi- 
valent to part of the Trinidad Cipero Marl, Zone II. 


(N. DE B. HORNIBROOK). 


| 23 


AMBERLEY LIMESTONE i. cocks caccccs cccsetens Eocene 
See: AMURI LIMESTONE. 
JAMURI (BLUFF) BEDS, GROUP ........ Upper Cretaceous 


(Marlborough). 


i Hector (J.), 1868. Abstract Report on the Progress of the 
(Geological Survey of New Zealand during 1866-7, 17. 

Hector classified the rocks in Nelson and Marlborough from 
| hich J. Bucuanan collected fossils in 1867, and used the term 
{Amuri Beds for sediments containing secondary fossils at Amuri 
Bluff, recorded by Haast (HOCHSTETTER, 1864, xxxvi). Haast des- 
p ribed the Amuri section in detail in 1871 and used the name 
| Amuri Bluff Beds for shaly coal measures and quartz sands inter- 
[bedded with fossiliferous sandstone, merging up into thick green- 
sands, septarian beds, and a great limestone formation, marls and 


tthe whole sequence from coal beds to Grey Marls above the lime- 
stones. McKay, however (1877f, 585; 1877e, 178) used the name 
Amuri Group for the lower beds in this section, from coal mea- 
bsures up to and including the « Black Grit ». Hector (1879) used 
‘Amuri Series in the same restricted sense. The Amuri Series or 
Formation was used at this time for classifying beds assumed 
[to be correlatives in other parts of New Zealand, and in Hector’s 
[Table of Sedimentary Beds (1884a, xiv), the Lower Greensand 
#‘ormation includes two series, the Buller Series below (coal, etc.) 
wad Amuri Series, containing the Amuri, Totara, Awanui and 
“A®kitio beds; at this time it was correlated with the Neocomian. 

The name has been dropped because of its ambiguous use, 
ad because the name « Amuri» is indissolubly connected with 
tne Amuri Limestone (q.v.). 


(C.A. FLEMING). 


EMUR EIMESTONE m ea a weet eee ah Eocene 
(North Canterbury-South Marlborough). 

Hutton (F.W.), 1874. Report on the Geology of the North- 
ast Portion of the South Island, from Cook Straits to the Rakaia. 
W.Z. geol. Surv. Rep. geol. Explor., 1872-3, 39-40. 

« White, or pale-grey, argillaceous limestone, always in thin 
heds, which are often much broken up. North of Amuri Bluff, 
hand at Kaihoura Peninsula, it contains layers and nodules of 
yellow and grey chert often passing into flint. ... It has a very cha- 
racteristic appearance, and is easily distinguished ». Hurton des- 
ribes the formation as extending south to Stonyhurst, to Mount 
(Cass, Weka Pass and the Waipara River. 

| Hecror (1877c, 1v) showed « Chalk Marls and Amuri Lime- 
tone» as one formation of the Cretaceo-tertiary group, in a 
telasification intended for New Zealand-wide use. As « Chalk 
\Marls >» (= Amuri Limestone) or just as « Amuri Limestone >, 
this use persisted in N.Z. Geological Survey publications until 
1884. In some places beds classified as « Amuri Limestone > are 


| 
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similar to those at Amuri Bluff, which is the type locality; in 
others the lithology is quite dissimilar although generally calca- 
reous. In 1884, a new classification was put forward by HECTOR 
(1884a, x11-xv) showing the following as part of the « Waipara 
Formation » (the equivalent of the « Cretaceo-tertiary >») subdi- 
vided into Series a to h: 
d. Chalk (Series) 1. Amuri Limestone 

2. Hydraulic limestone 

3. Chalk, with flints 
Amuri Limestone is here apparently no longer used as a name 
for New-Zealand-wide correlation. 

This is the first acknowledgement in classification of a distinc- 
tion between the Flint Beds and the Amuri Limestone, although 
mention of the greater prevalence of flint in the lower part is not 
uncommon, even as early as 1876 (McKay, 1877e, 176). The classi- 
fication of 1884 was evidently not immediately adopted, however, 
for Hector (1887b, 255) and Park (1888, 28) reverted ot the use 
of Cretaceo-tertiary, with the Amuri Limestone as one of the 
major divisions. The advance in classification put forward by 
Hector in 1884 was, however, used by McKay (18906, 153) and 
both « Flint Beds» and « Amuri Limestone » (ibid., 162-3) were 
used by him as formation names. 

From 1880 to 1920, the existence or non-existence of signi- 
ficant breaks in the Tertiary sequence was much discussed, and 
the stratigraphic and age relations of the Amuri Limestone and 
the overlying Weka Pass (Ototara) Stone were argued at length. 
Lack of macrofossils in the Amuri Limestone led to reliance on 
the field evidence. Angular unconformity being nowhere seen, 
discussion centred on the significance of borings, phosphatic ho- 
rizons, and glauconite at the base of the Weka Pass Stone, inter- 
pretations being coloured by opposing geologic dogmas. Foramin- 
ifera have, in recent years, provided knowledge of the age. At 
the type locality the Amuri Limestone is Mangaorapan at the base 
and Upper Bortonian at the top; at Weka Pass and Waipara it 
is Whaingaroan (FINtay, 1949, 295). Nowhere in the intervening 
scattered areas of Amuri Limestone is the characteristic « white, 
or pale grey, argillaceous limestone » of Hurron’s original des- 
cription known to contain fossils of the intervening Kaiatan and 
Runangan stages. Since, however, no beds of Kaiatan to Whain- 
garoan age are preserved at Amuri Bluff (where Waitakian glau- 
conitic sandstone overlies the Amuri Limestone) deposition of 
typical Amuri Limestone may have continued until the Whain- 
garoan at the type locality, and a continuous section of typical 
limestone bridging the ages at Amuri Bluff and Weka Pass may 
yet be found. Nevertheless, since the outcrop of the limestone is 
discontinuous, local names can be applied with less confusion than 
by retaining « Amuri Limestone » for all areas, regardless of the 
age of the limestone: where, however, the age is similar to that 
at the type locality, the name can be retained without confusion. 
For the Waipara and Weka Pass area the name « Amberley Lime- 


25 


stone » has been applied to the typical white argillaceous lime- 
stone of Whaingaroan age that underlies Weka Pass Stone 
and grades up from white marls, also of Whaingaroan age 
1D.D. Witson, MS). 

The retention of Flint Beds and Amuri Limestone in one for- 
imation, even by THomson (19166) who showed that the Flint Beds 
lare everywhere at the base, appears to have been in deference to 
the original description by Hutton. MacPHERSON (1952, 265) des- 
[ribed the Flint Beds as the «Chert Member» of the Amuri 
\4imestone Group. 

When he originally described the «Amuri Limestone », 
UTTON did not know that the flint anywhere formed more than 
i minor part of the beds, but northwards from Amuri Bluff, the 
[Flint Beds (with rare limestone bands) become increasingly pro- 

minent. They are well-bedded and over 1,000 ft thick in the 
~overham area, and form a clearly distinguishable unit, reasona- 
þly regarded as a separate formation. It is recommended that the 
hame « Amuri Limestone » should exclude the Flint Beds, where 
[hese are bedded and distinct, but not where flint (rarely bedded) 
forms a minor part in the limestone. See also « Flint Beds ». 


(R.P. SUGGATE). 


| E RSA NDS ae e e ie a E Pan Upper Cretaceous 
(Marlborough). 

f Hector (J.), 1886. Progress Report. N.Z. geol. Surv. Rep. geol. 
‘@rplor., 1885, 17, XXXI. 

The name was used casually in a table for « plant sandstones 
with Dentalium magus, Nerita, Natica, Inoceramus » in the Cover- 
k-m section, Clarence Valley, was not further explained, and is 
bsolete. 


(C.A. FLEMING). 


GMURI SYSTEM RI. Ss ost c see. Upper Cretaceous-Oligocene 


| Parx (J.), 1909. Outline of the Geology of New Zealand. 
[.Z. Mines Rec., 12, 340 (table); 1910. The Geology of New Zea- 
nd: 25, 84-96. 
Park introduced the term Amuri System, between the Ho- 
konui and Karamea systems, for a single series (Waipara Series), 
Í> include all New Zealand rocks to which he attributed a Cre- 
aceous age, the main formations listed being Puke-iwi-tahi Beds, 
Waipara Greensands and Saurian Beds, Amuri Limestone, Weka 
Pass Stone and Grey Marls (q.v.); these last three are now known 
b be Tertiary in age. The name has not been used by later 


iriters. (C.A. FLEMING). 


ISATORI BEDS ore. e e hoarn ee wel ARs e,t vid Ordovician 
| (North-West Nelson). 

HECTOR (J.), 1884. Progress Report, 1883. N .Z. geol. Surv. Rep. 
teol. Explor., 1883-84, 16, xv (table). 
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(Anatori Beds, continued) 


Hxcror’s name, now obsolete, was obviously intended to refer 
to the type graptolite beds of the Aorere Group (q.v.) near Slaty 
Creek, about four miles from the Anatori River on the west coast 
of NW Nelson. 

(A.R. LILLIE). 


ANAU SERIES ©. cc ae AE oe EEN aA (?) Carboniferous 


HOCHSTETTER (F.), 1867. New Zealand, 57. 
Same as Te Anau System, q.v. 
(G.W. GRINDLEY). 


ANNELID SLATES (BEDS) e n r a S (?) Triassic 
(Canterbury-Westland). 


Hector (J.), 1878. [Carboniferous Fossil Localities]. N.Z. geol. 
Surv. Rep. geol. Explor., 1877-8, 198; ibid., 1879-80, xxv, 85, 89. 

Greywacke and argillite of the pre-Cretaceous undermass 
placed by Hector and McKay between the Maitai Slates and 
Wairoa Series, and classed as Carboniferous, containing Tere- 
bellina (== Torlessia) mackayi (Bather), a tubicolous annelid 
(BatHER, 1905), known from the Canterbury foothills, Taramakau 
River, and Wellington. From their geographic proximity to beds 
containing Monotis, the Torlessia beds are tentatively classed as 
Upper Triassic. See Mount Torlesse Annelid Beds. 


(C.A. FLEMING). 


ANTIPODES ISLAND. 
(Subantarctic). 


SPEIGHT (R.) & Finutayson (A.M.), 1909. Physiography and 
Geology of the Auckland, Bounty and Antipodes Islands. The 
Subantartic Islands of New Zealand, 2, 705-44 (Government 
Printer, Wellington). 

Antipodes Island (Fig. 1) forms a rough undulating plateau 
reaching a height of 1,320 ft, surrounded by cliffs 80 to 150 ft 
high in the south, 300 to 500 ft high on the NW and E coasts, 
exposing bedded basaltic lava and fragmental rocks. Scoriaceous 
basalt, glassy basalt with augite and olivine phenocrysts, and 
basalt glasses have been described. Coal found at one spot was 
interpreted as a peat partially coked by a lava flow. 


(C.A. FLEMING). 
AORANGI MINE BED n a Lower Ordovician 
(North-west Nelson). 


KEBLE (R.A.) & Benson (W.N.), 1929. Ordovician Graptolites 
of Northwest Nelson. Trans. N.Z. Inst., 59, 843, 846, 848. 


Fossiliferous (Arenigian) member of Aorere Group (q.v.). 


(A.R. LILLIE). 
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AORANGI SERIES A o eneco Feces. Permian-Triassic 


Park (J.), 1910. The Geology of New Zealand (Whitcombe 
& Tombs, Ltd), 25 (table), 56, 61, 62-8; Morcan (P.G.), 1922. 
IN.Z. J. Sci. Tech., 5, 57 (table). 


The term Aorangi Series was introduced by Park in an 
attempt to extend downwards the series classification of HECTOR. 
n Southland, it included 4,000 ft of unfossiliferous strata con- 
formably underlying the fossiliferous Kaihikuan beds and over- 
jlying the metamorphic rocks of Central Otago, and to the north 
pan unbroken band of greywacke and slaty shales extending from 
MNorth Otago to the Spenser Mountains, bordered to the E by 
}Kaihikuan and younger rocks and resting « unconformably on 
| ae band of crystalline rocks that forms the core of the Southern 
Alps >. 

For Southland, Lower Gore Series, Etalian Stage, Tuapeka 
hand Clinton Series, Waipahi and Arthurton Groups (q.v.) have 
feach in part superseded Aorangi Series. For Canterbury, the 
[term has not come into general use but it may well do so when 
bpre-Kaihikuan post-Permian rocks are mapped. The name is 
based on the Maori name for Mount Cook. 


(J.D. CAMPBELL). 


PORE ME: DIVISION —. eose cinneas cove Lower Ordovician 
(North-west Nelson). 


KEBLE (R.A.) in Benson (W.N.), 1933. The Geology of the 
Regions about Preservation and Chalky Inlets, South-west Fiord- 
land, Part 1. Trans N.Z. Inst., 63, 402. 


KEBLE proposed the term to include the Arenigian strata of 
“ew Zealand characterized by graptolite development in which 
lthecal specialization is dominant and dichotomy is less evident. 
lin a later paper Benson, KEBLE, Kinc & McKre (1936, 358) agreed 
likat the term was unnecessary. See also note on the graptolite 
zones of New Zealand under the heading Ordovician Strata in 
\this lexicon. 

(A.R. LILLIE). 


HO REBE GROUP 92 AT n A aa dae. Ordovician 
(North-west Nelson). 


| Hector (J.), 1878. Appendix I. N.Z. geol. Surv. Rep. geol. 
Explor. 1877-8, 198. 


| See also Nelson, North-west (General Comments on Lower 
Paleozoic Groups) and Ordovician. 

| - Hector first termed the rocks here grouped the « Aorere 
lates... graptolite slates, Collingwood », assigning them to the 
Silurian (employing Murcuison’s wider usage of Silurian), and 
also noted the Mount Arthur beds as Silurian and of later age 
than the Aorere slates. The rocks formerly treated as a « series » 


are here assigned to group status. 
Cox (1883) gave the first description of the Aorere « series », 


(Aorere Group, continued) 


and included blue slates, cherty sandstone, greywacke, breccias, 
argillites and carbonaceous slates interbedded with the grey- 
wacke. The typical rocks are best seen near Slaty Creek, here 
designated type locality, but they pass locally to metamorphic 
rocks, especially near granites, and some of these metamorphics 
have been included in the group by some writers. t 

The only graptolites in the group were collected in bands of 
carbonaceous slate at Slaty Creek, its tributaries and neighbour- 
ing ridges, especially Golden Ridge, (see maps of Pakawau S.D3 
and Wakamarama S.D., N.Z. geol. Surv. Bull. 25; and Aorere S.D., 
N.Z. geol. Surv. Bull. 3), localities about four miles E of Anatori 
River on the W coast, and S of West Haven Inlet. 

A member, the Aorangi Mine Bed of Kesre & Benson (1929, 
843, 846, 847), consisting of graptolitic slate exposed between the 
old Aorangi Mine and the battery, yielded a fauna specially 
mentioned in the lists of KEBLE & Benson. For details of grap- 
tolite faunas see under Ordovician Strata. The graptolites are 
of well-established Arenigian age (KesLtE & BENSON, 1929, 840- 
865). From a pebble in Thompson Creek, a tributary of Paturau 
River (map, N.Z. geol. Surv. Bull. 25), a trilobite was described 
by F.R.C. Reed (1927, 310-314) as Ogygites (= Basiliella) colling- 
woodensis, n. sp., assigned to the Lower Ordovician. 

From Cox's (1883) first description of the Lower Silurian 
rocks (Cox did not employ the term Aorere) it is evident that the 
regarded them as overlying « Metamorphic Rocks » which occur 
to the E (Cox, 1883, 64), consisting of crystalline limestone, mica 
schists and hornblende schists, forming the ranges immediately 
W and E of the Takaka valley — Walker Ridge, Onekaka Ridge, 
and the Mount Burnett Range, N of Collingwood, as well as the 
extensive Pikikiruna Range of marble and amphibole rocks E of 
the valley. It is not clear whether Hecror (1886, 40, 81, 82) 
intended the name « Aorere», employed in his stratigraphical 
column, to exclude the marbles, schists, and hornblende rocks, 
drawn diagramatically as lenses within a legend similar to that 
used in depicting the Aorere rocks. Certain authors, including 
Onetry & MacprHerson (1923, 18), who excluded them, argued 
that this was clearly Hecror’s intention. Be that as it may, these 
schists and associated marbles have been excluded from the type 
« Aorere » as described here and they are described separately, 
still under the textual heading of Aorere without however im- 
plying that they belong to the Aorere Group. | 

In the first one-inch mapping of the region, however, BELL, 
Wess & CLARKE (1907) included in the « Aorere series» the 
metamorphic schists and crystalline complex carbonates, mapping 
each with distinct symbols on the legend to show the lithologic 
difference. Although the metamorphic pattern was not entirely 
regular, the degree of metamorphism in general appeared to 
these authors to increase from W to E and no sharp boundary 


between the metamorphic schists and the more tvpi 
beds was noted. nore typical Aorere 
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__ For a considerable distance S of Slate River several workers 
|: dopted the term « Aorere Series » for rocks correlated entirely 
wy lithology. In Motueka Subdivision HENDERSON, GRANGE & 
MaCPHERSON mapped the group across Burgoo Stream and past 
[he upper end of Cobb valley, where the rocks are distinctly 
hchistose, and thence across Karamea River. In places nearest 
[Mount Arthur the group is represented by argillite, greywacke 
nd quartzose greywacke with thick beds of quartzite and bands 
| bf carbonaceous shale in their upper part. 


| In Murchison Subdivision near Lyell, Fyre (1928) assigned 
Įreywacke, argillite, slate and phyllite to the group. As the facies 
bf Mount Arthur Group and Haupiri Group (q.v.) have also been 
ound in Murchison Subdivision the extended usage to a region 
ome sixty miles S of Mount Arthur may be justified. 


In general, from Lyell N to Aorere the three groups mapped 
as Ordovician, although varying much in dip and strike, tend to 
ų generally north-north-east or meridional strike with variations 
hi some 20° on each side, and steep dips. Beyond the Murchison 
segion, however, the structure in rocks mapped as « Aorere» 
goes not fit this general pattern nor have the facies of the Mount 
‘Arthur and Haupiri groups been found. Nevertheless, the term 
Ras been employed to cover rocks considered to be of similar 
lithology, in Mt Radiant Subdivision (Wess, 1910), in Buller- 
/Mokihinui Subdivision (Morcan & Bartrum, 1915) and in Reefton 
Subdivision (HENDERSON, 1917). 


All the rocks mapped as Aorere have in common, besides 
tthologic resemblances, metamorphic varieties near granite in- 
tsusions and local mineralization. As the Reefton beds (q.v.) of 
-evonian age, adjoining the « Aorere series » of HENDERSON, do 
aot bear reefs, it may be argued that the latter are pre-Devonian: 
uae stratigraphic relations of the Devonian to the other rocks at 
2eefton are, however, too obscure to confirm this supposition. 
SAGE (1948, 5, 6) in describing the Reefton quartz lodes, gave a 
aseful account of the extension of the term « Aorere» into 
Westland and argued pertinently that, since competent observers, 
meluding McKay, have regarded the beds as belonging to the 
Permian and Hokonui systems, the correlation with the Aorere 
is invalid in North Westland and Southern Nelson : such extended 
usage of the term would only be justified in rocks of much more 
distinctive lithology. 


Morcan (1911) preferred to employ the term Greenland, 
pointing out that this group near Greymouth appears to be 
identical with the Aorere of the Reefton Bulletin (HENDERSON, 
1917). The name Greenland (q.v.) would certainly now be pre- 
‘erable in Westland if a name must be sought for grouping to- 
sether much folded rocks of similar aspect: the extended usage 
of Aorere in earlier days, nevertheless, served a purpose in 
accentuating a similarity between mineralized basement rocks. 


(A.R. LILLIE). 
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AORERE SYSTEM o Eeee seee a ae stoke tole oe Ordovician 
(North-west Nelson). 


MarsuHatt (P.), 1912. Geology of New Zealand (Govt. Printer: 
Wellington), 173 (table), 176-7, map, 208 (table). 


An obsolete name for Aorere Group (q.v.). « System » status 


not yet justified. 
(A.R. LILIE). 


AOTEA SANDSTONE -e seser Senest eai Lower Oligocene 
(West Auckland). 


Hutton (F.W.), 1867. Geological Report on the Lower Wai- 
kato District. N.Z. geol. Surv. Rep. geol. Explor. 1867, [2], 6. 


Hurron (1867) introduced the name Aotea Sandstone without 
having visited Aotea. It is preferable therefore to adopt Hocu- 
STETTER’s (1864, 45) locality and description, upon which HUTTON 
relied, as the type locality and original description of this 
formation. Thus the type locality becomes Orotangi Cliff, at the S 
end of Aotea Harbour, where HocHsTETTER recorded calcareous 
sandstone with many fossils (Aotea Sandstone) overlying 40 ft 
of sandy clay marl (cf. Whaingaroa Clay; see Whaingaroa Beds). 

Hutton (1871a), whilst still retaining Aotea Sandstone as a 
formation, used « Aotea» as a group name, including in his 
Aotea « Series » all the strata that he placed between the Waite- 
mata and Papakura series (e.g. limestone at Raglan and Kawhia, 
sandstone at Port Waikato and Aotea, and clay at Raglan and 
Aotea). In modern terms these included strata would be roughly 
all those within the Te Kuiti Group (q.v.) but Hurton’s assump- 
tion that the Papakura Limestone underlay them was erroneous. 
It is thus preferable to follow Cox’s later usage (1877a and b) 
in restricting « Aotea» to the formation, Aotea Sandstone. 

Aotea Sandstone has not been used as a unit for mapping 
since Coxs time. The formation, however, is most distinctive at 
its type locality and in the Kawhia area to the S. It should be 
retained as a formational name in the Whaingaroan of Kawhia- 
Aotea districts. 

(D. Kear). 


ARAHURA GROUP (Series) 
(Westland). Upper Paleozoic - ? Middle Triassic 


_ Bex (J.M.) & Fraser (C.), 1906. The Geology of the Hoki- 
tika Sheet, North Westland Quadrangle. N.Z. geol. Surv. Bull. 1 
(n.s.), 20, 40-6. 


Applied to a progressive regional metamorphic group of 
greywackes, argillites, phyllites and schists typically exposed 
along the Arahura Valley, whence the group derives its name. 

The group was divided by Morcan (1908b) into: 

1. (a) Gneissic schists 

(b) Dark curly schists. 
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2. Mica schists. 
3. (a) Sub-schistose rocks 
(b) Non-schistose rocks. 


The term Alpine Schists (q.v.) is now used to designate part 
if not all of the schist members (at least the « mica schists »). The 
gneissic and dark schists appear to be always W of the Alpine 
Fault and are probably unrelated in origin and in age to the 
[other members of the Arahura Group. Along the Alpine Fault 
ithe rocks of the Group are mylonitized. 

BELL & Fraser (1906) and Morcan (1908) considered that 
e Arahura Group and in particular the chloritic (« green ») 
‘schists were affected by solutions from the ultramafites of the 
ounamu Group (q.v.) that are interbedded with the Arahura 
(Group. The consensus of opinion is against this view and the 
schloritic schists are generally interpreted as regionally metamor- 
hosed basic lavas, tuffs, or breccias. 

The age of rocks forming the bulk of the Arahura Group is 
discussed under Alpine Schists (q.v.). The age of the gneissic and 
ark schists is not known. 


(J.J. REED). 


ER TAPAS PAGE o oee. areon «05 9 Si ans gee oe Liassic 


Marwick (J.), 1951. Series and Stage Divisions of New 
iZealand Triassic and Jurassic Rocks. N.Z. J. Sci. Tech., B32 (3), 
f2-10; 1953; N.Z. geol. Surv. pal. Bull., 21, 20. 


The Aratauran, the lowest Jurassic stage, is the lower stage 
wet the Herangi Series. Marwick based the stage on the coastal 
section from about Arawhero Point S for over half a mile to 
theyond Arataura, S of the entrance to Kawhia Harbour, Albatross 
‘Survey District, South Auckland. 

The rocks include fine-grained greywacke, argillite and 
indurated claystone (HENDERSON & GRANGE, 1926a, 32). They form 
part of a conformable sequence in which rocks ranging in age 
from Warepan to Puaroan are represented, the Aratauran lying 
[between Otapirian and Ururoan beds. 

The faunas at the type locality are not well known; fossils 
Ihave been recorded from a single horizon (CAMPBELL, 1956, 49), 
ithe outcrop of which is repeated by faulting. Elsewhere, the 
‘following are considered characteristic Aratauran species: Spiri- 
ferina ongleyi Marwick, Otapiria marshalli (Trechmann), Entol- 
‘ium fossatum Marwick, Pseudolimea fida Marwick, Kalentera 
‘mckayi Marwick, Sphaeriola leedae Marwick, Ectocentrites sp. 
and Psiloceras spp. In some localities most of the above occur 
together as single assemblages but a sequence of ammonite faunas 
‘occurs on Flag Hill. Although key fossils have not been selected 
Otapiria marshalli and Psiloceras are probably the most reliable 
for correlation. 

Marwick (1953, 11) correlated the Aratauran with the Hettan- 
gian-Sinemurian. 

Aratauran fossils have lately been collected from the coastal 
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section S of Nugget Point between Otapirian and Ururoan beds 
(I.C. McKELLAR, pers. comm.). Otapiria marshalli occurs 4 miles E — 
of Gore and has been recorded, along with Psiloceras spp., from 
the eastern Hokonui Hills. Beds of the stage are most fossiliferous 
about Flag Hill and The Bastion near the W margin of the 
Hokonui Hills. 

The Aratauran Stage is approximately equivalent to the 
Bastion Series of Hecror, 18786 (q.v.). 

(J.D. CAMPBELL). 


ARDGOWAN CONGLOMERATE MEMBER . Upper Oligocene 
(Otago). 
Gace (M.), 1957. The Geology of Waitaki Subdivision. N.Z. 
geol. Surv. Bull., 55, 54. 


Phosphatized basal conglomerate member of the Gee Green- 
sand (Waitakian-Otaian age), named from a roadside exposure 
at the Ardgowan bridge over Oamaru Creek, and known only 
from two other localities, both near Oamaru. 


(Maxwell Gace). 


ARDGOWAN SHELL BED ............... Upper Oligocene 
(Otago). 
Park (J.), 1918. The Geology of the Oamaru District, North 
Otago. N.Z. geol. Surv. Bull. 20, p. 81. 


« The Ardgowan shell-bed crops out on the terrace-face on 
the east side of Oamaru Creek, about three-quarters of a mile 
past the Ardgowan Creamery » (Park, loc. cit.). 

Most references deal with Ardgowan as a fossil locality, for 
which Park (p. 89-91) gave faunal lists under the heading « Awa- 
moan Stage» (q.v.). This and other biostromal shell beds of 
Hutchinsonian-Awamoan age are included in the Rifle Butts 
Formation by Gace (1957, N.Z. geol. Surv. Bull. 55) but without 
separate designation. (See also Ardgowan Conglomerate). 


(Maxwell Gace). 


ARNOLD SERIES W. 4: oren see ee Middle-Upper Eocene 


Finutay (H.J) & Marwick (J), 1947. New Divisions of the 
Upper Cretaceous and Tertiary in New Zealand. N.Z. J. Sci. 
Tech. B 28 (4), 229. 


Introduced by FINLAY & Marwick as a series name to group 
the Bortonian, Kaiatan and Runangan stages (q.v.), the name 


being taken from the Arnold River, a branch of Grey River, 
Westland. 


(C.A. FLEMING). 


AROWHANAN STAGE .................. Upper Cretaceous 
WELLMAN (H.W.), 1956. The Cretaceous of New Zealand. 
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| Resumenes de los Trabajos Presentados, XX Congr. geol. Internac. 
IMexico, 352. 


Introduced in a table as the lowest stage in the Raukumara 
Series, characterized by a new species of Inoceramus thought to 
be related to I. undulato-plicatus and by Esalaevitrigonia meri- 
diana (Woods) and Iotrigonia glyptica (Woods). In an unpublished 
manuscript, WELLMAN defines as type section the siltstone with 
bands of redeposited sandstone, about 1,000 ft thick, in the Man- 
gaotane Valley, 35 miles NW of Gisborne, lying conformably 
tbetween the type Mangaotanean and Ngaterian beds. The name is 
{from Arowhana Survey District. The stage has been identified 
pat a single locality in Northland, in Raukumara Peninsula, near 
ITinui in Eastern Wellington, at Sawpit Gully (Coverham), at 
Seymour River (Clarence Valley) and at Long Creek, tributary 
cof Hapuku River, Marlborough. 

The Arowhanan is most fossiliferous at Seymour River, where 
lEsalaevitrigonia meridiana (Woods), Iotrigonia glyptica (Woods), 
odiolus kaikouraensis (Woods), Pleuwrotomaria sp., and Dime- 
‘tobelus cf. superstes (Hector) are recorded. 

The Arowhanan is correlated with lower Senonian from its 
stratigraphic position above the Ngaterian (Turonian). The Ino- 
‘ceramus sequence through the Raukumara Series and Piripauan 
Stage agrees reasonably well with that through the English 
“Senonian. 


(C.A. FLeminc and H.W. WELLMAN). 


BERTHURTON GROUP s e fhe idee Permian 
| (Southland). 


Í Woop (B.L.), 1952. Paleozoic and Mesozoic Stratigraphy and 
“Structure in Southland. Rep. 7th. Sci. Congr. Roy. Soc. N.Z., 107. 
1198. 


Tuffaceous greywacke, argillite, conglomerate, fossiliferous 
Ituffaceous limestone, and crystal tuff, totalling 3,600 ft in the 
Waipahi district and about Arthurton. The group rests discon- 
[formably on the underlying Waipahi Group. The lowest bed is 
ta basal conglomerate with pebbles representing all the rocks of 
ithe Waipahi (including a fossiliferous greywacke). The highest 
bed is overlain disconformably by a basal conglomerate containing 
tderived fossiliferous Arthurton rocks, mapped as the lowest of the 
Wairuna Peak Beds, of probable Triassic age. 

The group is correlated with the Maitai Series and the upper 
vart of the Clinton Series. Marine fossils include Atomodesma 
‘= Maitaia) trechmanni (Marwick), Chonetes aff. vishnu Salter, 
Spirifer cf. tasmaniensis Morris, Martiniopsis sp., Productus Sp., 
Dielasma sp., Terrakea spp., Aviculopecten n.sp. aff. hiemalis 
Balter, Camarotoechia cf. southlandensis Fletcher, Conularia sp. 
Orthoceras sp. « Rotiphyllum » aff. routi Hill, Euryphyllum Sp., 
Polyzoa, corals, crinoid stem impressions, and rare lepidosteoid 
fish scales. 

| Plant remains from above the fossiliferous limestone include 


| 
| 
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(Arthurton Group, continued) 


Noeggerathiopsis hislopii (Bunbury), Sphenopteris sp., S. cf. lobi- 
folia Morris, Cladophlebis cf. roylei, Linguifolium sp., Neurop- 
teridae, and Equisitaceous stems. 


See also Woop, 1956, 42. 
(B.L. Woop). 


ASHLEY FORMATION doa aen o ee ae ee cles e Ne Eocene 
(North Canterbury). 


Mason (B.H.), 1941. The Geology of Mount Grey District, 
North Canterbury. Trans. roy. Soc. N.Z. 71, 113-114. 


Divided into (a) greensand, underlying (b) mudstone, de- 
scribed as Kaitara Greensand and Ashley Mudstone on the 
map accompanying the description (map. fac. p. 126). 

The Kaitara Greensand Member is dark green, almost black, 
and consists of coarse-grained glauconite with a little quartz sand, 
4 to 6 ft thick in both East and West branches, Grey River. It is 
disconformable on the underlying Loburn Clay, and grades up 
into the overlying Ashley Mudstone Member, about 100 ft of 
grey glauconitic mudstone, best exposed in West Branch Grey 
River and overlain conformably by the Karetu Sandstone. 

The Ashley Mudstone Member is lower Bortonian, judged 
by Foraminifera, and the underlying Kaitara Greensand Member 
is unfossiliferous. 

(R.P. SucearTe). 


ASHLEY MUDSTONE MEMBER .................> Eocene 
A member of the Ashley Formation (q.v.). 


ATIUAN:STAGE: een i aee. cee ae Lower Tertiary 


Morgan (P.G.), in SUTER, 1921. Lists of New Zealand Tertiary 
Mollusca. N.Z. geol. Surv. pal. Bull., 8, 101, 103. 


« The adjective Atiuan, from Atiu Point, Kaikoura Peninsula, 
is intended to cover the Amuri Limestone for which a stage or 
alternative name, notwithstanding its poverty in fossils, seems 
desirable » (Morcan). The stage was never defined paleontol- 
ogically and has not been used by other geologists. 


(C.A. FLEMING). 


AUCKLAND ISLANDS. 
(Subantarctic). 


SPEIGHT (R.) & Frintayson (A.M.), 1909. Physiography and 
Geology of the Auckland, Bounty, and Antipodes Islands. The 
Subantarctic Islands of New Zealand, 2, 705-44 (Government 
Printer, Wellington). 

The Auckland Islands (Fig. 1) consist of twin basalt volcanic 
domes, submaturely dissected and formerly glaciated, on a ba- 
sement of older rocks exposed in the eroded centre of the 
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southern (or Carnley) volcano. In this entry SPEIGHT & FIn- 
\(LAYSON’s account is supplemented by data obtained by the under- 
‘signed in 1942. 
| The oldest rock is coarse-grained biotite granite at Musgrave 
Peninsula. Olivine gabbro crops out at Circular and McClure 
Heads and gabbroic dykes locally penetrate the granite. The 
granite is presumably Paleozoic, the gabbro perhaps pre-Mesozoic 
[in age. Trachyte tuff and flows overlie the granite and trachytic 
| dykes penetrate the granite. The Camp Cove Conglomerate, with 
| restricted exposure below younger basalts, is a greatly weathered 
| 
| 


l-sorted sediment containing well-rounded pebbles of granite, 
gabbro, and trachyte and subangular boulders of gneiss and 
[coarse-grained mica schist. By analogy with New Zealand rocks 
tthe Camp Cove Conglomerate may be Lower Cretaceous or 
yyounger. Marine tuffaceous sandstone containing lamellibranch 
asts (Modioloria elongata Hutt., Offadesma sp.) indicating 
approximately Landon (Oligocene) age, on the east coast of 
usgrave Peninsula, is younger than the trachyte; a single large 
[mass of crystalline limestone containing quartz pebbles was 
[found nearby. All the formations mentioned above are restricted 
län outcrop to the central area of Carnley Harbour. 

The basaltic rocks forming the bulk of the Auckland Islands 
were divided into an older and younger series by SPEIGHT & 
FINLAYSON, on the basis of weathering differences. Two domes of 
‘Hawaiian type, one centred near Disappointment Island and the 
wether in Carnley Harbour (more than 2,000 ft high) resemble 
hose of Banks Peninsula in physiography and presumably in 
their (? Pliocene) age, consisting of alternating and varied flows 
wf basalt, dolerite and pyroclastic rocks. Acidic dykes penetrate 
ine basalts near Carnley Harbour and at Disappointment Island. 
The basalt domes have been severely eroded by the sea, 
"especially on the W and S coasts, and are dissected by radial 
alleys, one of which disembowelled the Carnley Volcano to 
‘form an erosion cauldera, now submerged to form Carnley Har- 
bour. The stream valleys have suffered at least one, probably 
several, phases of Pleistocene valley glaciation and their lower 
sourses are now drowned to form miniature fiords. Moraine, 
varve silts, and elevated beach deposits occur at several points, 
particularly at Enderby Island in the N. (C.A. FLEMING). 


AUCKLAND SERIES. 


| KosayasHi (T.), 1949. The Akiyoshi and Sakawa Orogeneses 
jon the Southwestern Side of the Pacific Basin. Jap. J. Geol. 
Geog. 21, 83. 

With the rejection of Hocusterrer’s Auckland Tertiary 
Formation (g.v.), the prefix « Auckland» is not preoccupied, 
and could well be applied to the Holocene basalts of the 
Auckland area. KosayasHr’s name, provisionally applied to the 
Cretaceous formations of Clarence Valley, was neither approp- 


riate nor validly introduced. (D. Kear). 
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AUCKLAND TERTIARY FORMATION ..... Lower Miocene 
(Auckland). 


Hocusterter (F. von), 1859. Lecture on the Geology of the 
Province of Auckland, New Zealand. N.Z. Gazette 23 of 14 July 
1859, 162-174. 


A synonym of Waitemata Group (q.v.), and one which, strictly 
speaking, should have priority. However, Waitemata has been 
used constantly since HOCHSTETTER himself rejected « Auckland » 
in its favour, and « Auckland » should be discarded in this sense. 


(D. Kear). 


AWAMOA BEDS CIP ARET camer cdetone siete Upper Oligocene 
(Otago). 
Hecror (J.), 1877. Progress Report. N.Z. geol. Surv. Rep. geol. 
Explor. 1876-7, p. Iv (table); p. rx (as Awamoa Series). 


Notwithstanding several earlier references to fossiliferous 
« Awamoa » beds, the term is not considered to have been form- 
ally established until introduced in a tabular classification of 
formations by Hector (1877c) and used as a mapping unit in 
the same year by McKay (18779, map facing p. 50). Clear de- 
finition and description was still wanting but McKay (18779, 56) 
mentioned « hard grey sandstone... [which] will be seen to re- 
present the middle part of the Awamoa beds, the highest beds 
being blue sandy clay, seen a quarter mile up the [Awamoa] 
creek ». The context is ambiguous regarding the limits of the 
Awamoa beds. Hurron & Utricn (1875, 57-61) had included the 
Awamoa Beds in the Pareora Formation of Upper Miocene age, 
distinct from the Oamaru Formation of probable Upper Eocene 
age. Hector (1877c; 1879, 5) classed the Awamoa Beds as the 
lower subdivision of «IV. Lower Miocene ». In a later table this 
unit appears again as Awamoa Series, with which numerous 
correlations were subsequently made (Hector, 1884a, x1, table). 
Hutton (1887a, 422-3) under the heading « Pareora System > 
identified « blue sandy clays with concretionary layers» at the 
top of the exposed Tertiary beds on the S side of Oamaru Cape 
with the Awamoa beds at Awamoa Creek. The first clear account 
of the content of the Awamoa Beds, with a diagrammatic section 
Fees their stratigraphic relations, was given by Park (1905, 

« The Awamoa beds are exposed on the beach at the mouth 
of Awamoa Stream and on the banks of the stream in the 
immediate vicinity. The rocks... consist of bluish-grey sandstones 
alternating with blue sandy clays [in which] there are thin beds 
or bands of hard shelly sandstone, generally pebbly and gritty. 
Fossils are very scarce in the bluish-green sandstone, in places 
quite common in the clays, and very abundant in the hard 
pebbly [concretionary ?] bands, which vary from a few inches to 
about 2 ft thick ». 

PARK placed the Awamoa Beds together with the Pareora 
Beds in the Oamaru « Series » (1905, 492; cf. HUTTON, supra) but 
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I correctly placed these beds below the « Waitaki Stone > (= Ote- 
kaike Limestone). This sequence was questioned by MARSHALL & 
UTTLEY (1913, 299), and the order was later reversed by PARK 
(1918, 25, 77). The Awamoa Beds formed the original basis for 
the Awamoan Stage (q.v.; now Upper Oligocene), and form part 

DË the Rifle Butts Formation of Gace (1957). 


(M. Gace). 


WEWVAMOAN- STAGE -a ....22-.csccnlene Upper Oligocene 


‘THOMSON (J.A.), 1916. On the Stage Names Applicable to the 
{D ivisions of the Tertiary in New Zealand. Trans. N.Z. Inst. 48, 34. 


The Awamoan is the upper stage of the Pareora Series, 
overlying Hutchinsonian and underlying Altonian. 

l THOMSON proposed the Awamoan for the « Awamoa Beds » 
DË the Oamaru district without specifically mentioning a type 
locality although the name was based on Awamoa Creek. ALLAN 
(1933, 85) expressed the view that THomson had not designated a 
type locality and formally proposed that the Rifle Butts section 
hat Oamaru be the standard section for the Awamoan. FINLAY & 
faRWIcCK (1940, 119-120) rejected the Rifle Butts section on the 
ounds that Thomson clearly meant Awamoa Creek to be the 
type locality. They regarded the Awamoan as a large and wide- 
spread stage but later work on Foraminifera showed that many 
beds included at that time were younger, and the Southland Series 
xvas later proposed to include them (Fintay & Marwick, 1947, 
28-235). 

Microfauna : Awamoan siltstones and shell sands of Oamaru 
istrict have exceedingly rich and perfectly preserved microfaunas 
tistinguished from Hutchinsonian ones by the first appearance of 
(Globorotalia miozea Finlay (small and atypical), G. cf. miocenica 
‘almer, Globigerinoides triloba (Reuss), and Loxostomum n. sp. 
{of Pakaurangi Point). Exceedingly rare Planorbulinella plana 
(Heron-Allen & Earland) occurs in Awamoan siltstone at Rifle 
utts. Notorotalia n. sp. aff. tenuissima (Karrer) appears to be 
estricted to the Awamoan and Hutchinsonian and Notorotalia 
serrata Fin., often common in the Awamoan, has not been found 
in younger beds. 

Macrofauna : The siltstones and sandy shellbeds of the type 
Wistrict in North Otago contain abundant fossils, rich in species 
of Mollusca which have been described by SUTER, MARSHALL, 
Murpocu, Fintay, Laws, PowELL and Marwick, from Awamoa, 
arget Gully, Old Rifle Butts, Ardgowan, Pukeuri road cutting 
and elsewhere. OLSON (in GacE, 1957) compiled a list of several 
hundred recorded species. Awamoan Mollusca cannot yet be 
distinguished from Hutchinsonian with confidence. They differ 
from older faunas in the presence of many genera (such as Bar- 
batia, Chama, Tellinella, Lutraria, Tawera, Ataxocerithium, 
'Maoricolpus, Callusaria, Euspinacassis, Acominia, Hima, Murex- 
sul Typhis, and many others). From Altonian, Awamoan faunas 
differ in the lack of many genera of Indo-Pacific origin. 
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(Awamoan Stage, continued) 


Distribution: All of the North Island faunas regarded by 
Fintay & Marwick (1940) as Awamoan are now considered 
younger and are included in the Southland Series. No definite 
‘Awamoan faunas are known in the North Island, although the 
Wheao Formation, below the igneous conglomerate in the Gis- 
borne - East Coast District may be Awamoan rather than Altonian. 

Awamoan deposits are unknown along the western side of 
the South Island except at Tarakohe, in NW Nelson, where the 
lower 80 ft of Tarakohe Marl, above crystalline limestone, have 
provided Foraminifera that appear to be Awamoan. The upper 
part of the Tarakohe Marl has Altonian microfaunas, with Cyclo- 
clypeus. 

Along the east side of the South Island, Awamoan deposits 
occur in a number of districts. Recent unpublished work on the 
microfaunas of the Mt Brown beds in Weka Pass district has led 
to correlation of the Main Mt Brown («D») Limestone of 
Tuomson (1920, 322-415) and sands overlying the « C > limestone 
with the Awamoan. Only 200 ft of Awamoan beds are exposed 
in the Middle Waipara River section but, in Weka Creek, 1,500 
feet of sands and limestone have provided Awamoan Foraminifera. 
Eastwards, in Motunau district, deeper water siltstones of Awa- 
moan age are developed; in Dovedale Stream, 320 ft of Siltstone 
with Awamoan Foraminifera are overlain by Altonian of similar 
lithology. Awamoan Foraminifera have been collected from silt- 
stone in the Scargill district. 

In South Canterbury an isolated Awamoan microfauna has 
been collected at Mt Harris. 

In the Oamaru district the Rifle Butts Formation (Awamoa 
beds) has Awamoan microfaunas and macrofaunas at Awamoa 
Creek, Target Gully, Ardgowan, Devils Bridge, Rifle Butts, and 
Pukeuri, localities well known to collectors for many years. 

Further south along the coast at All Day Bay, the Allday 
Formation overlies sandstone with Hutchinsonian Foraminifera 
and the Hutchinsonian brachiopod Waiparia intermedia Thomson. 

At Tumai, in the Dunedin district, Awamoan Foraminifera 
have been collected from the upper part of the Caversham Sand- 
stone which is, in the main, Otaian and Hutchinsonian. The 
overlying Goodwood Formation, slumped beds of thin impure 
limestone and mudstone, was considered Awamoan or basal 
Altonian by Fintay (1947a, 290) because it contained Planorbuli- 
nella plana (Herron-Allen & Earland). The Foraminifera of these 
beds are nearly identical with those of the Rifle Butts Formation 
in Oamaru district. 

At Pourakino, near Riverton in Southland, sands with 
Mollusca have provided Foraminifera including Planorbulinella 


plana and Notorotalia n. sp. aff. tenuissima (Karrer) suggesting 
Awamoan age. 


Climate : FINLAY (1947b, 336-337) considered that «... the 
macro and microfaunas show that there was a gradual cooling 
throughout the Waitakian and Hutchinsonian and up to Awa- 
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if oan time...» and FLEMING (1949, 85) expressed a similar view. 
|The coral and echinoid faunas, on the other hand, do not provide 
fevidence for cooling climate. The absence of orbitoids and other 
farge Foraminifera which became common during Altonian time 
| may be evidence for a temperate rather than a tropical climate 
| 

l 


uring Awamoan time. 


Overseas Correlation : Accepting a Chattian age for the 
Dtaian and an Aquitanian age for the Altonian, the Awamoan 
s Upper Oligocene or Lower Miocene. 


(N. DE B. HORNIBROOR). 


FAWAMOKO BEDS ............... Upper Cretaceous-Eocene 
(Otago). 

Park (J.), 1905. On the Marine Tertiaries of Otago and Can- 
fterbury with special Reference to the Relations existing between 
tthe Pareora and Oamaru Series. Trans. N.Z. Inst. 37, p. 492 
(table). 
| See: NGAPARA BEDS; PAPAKAIO FORMATION. 


BWAMOROUCSCHIST® Sih". MN... Pre-Cretaceous 
(Otago). 

| Park (J.), 1918. The Geology of the Oamaru District. N.Z. 
geol. Surv. Bull. 20, 12. 


Also rendered Awamokoan Schists on same page. 
See: KAKANUI SCHIST. 


MAWANUI BEDS ................ Cretaceous-Lower Tertiary 
(East Cape Peninsula). 


Hector (J.), 1877. Progress Report, 1873-74. N.Z. geol. Surv. 
lRep. geol. Explor. 1873-4, xvm1. 


The name, based on Port Awanui, on the coast S of Waiapu 
IRiver, was proposed for black shale, calcareous shale with con- 
‘cretions, bituminous limestone, green sandstone, fine-grained 
<sandstone with layers of dark shale, concretionary sandstone, and 
‘(dark ferruginous sandstone, containing Inoceramus and Belem- 
nites, and classed as Upper Jurassic (on map legend) or Lower 
(Cretaceous (text). They were mapped over a wide area between 
|Raukumara Range and the coast. HECTOR later classed the Awa- 
‘nui Beds in the Amuri Series (q.v.). 

McKay (1887c, 185, 215) raised the unit to Series rank, and 
‘subdivided it into Waipiro Beds, Taitai Beds and Mata River 
‘Beds, excluding the black shales which Hector had included at 
the top. 

The beds so named by Hector include most of the Cretaceous 
and some of the Eocene. The name is obsolete, having been 
replaced by smaller units, e.g., Taitai, Tapuwaeroa and Mangatu 


Beds (q.v.). 
(C.A. FLEMING). 
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AWANUIAN STAGE zecco edene enen Cretaceous 
Morcan (P.G.), 1918, in Cuapman (F.). Descriptions and 


——e a 


Revisions of the Cretaceous and Tertiary Fish-remains of New © 


Zealand. N.Z. geol. Surv. pal. Bull. 7, 40 (table). 

Introduced in a table, under the heading « Group and Stage 
Names » implicity for the Awanui Series (q.v.) which were classed 
in the Early Cretaceous. The name has not been defined faunally 
or stratigraphically and is obsolete. (C.A. FLEMING). 


AWATERE GROUP keee denean Soe tourer Miocene 


HOCHSTETTER (F. von), 1864. Geologie von Neu-Seeland. No- 
vara - Exped. Geol. Theil 1 (1), x1. 

HOCHSTETTER briefly described blue clay in the Awatere 
Valley, Marlborough, from which Haast had collected abundant 
well-preserved fossils including a large Arca (probably Cucullaea), 
classed as younger Tertiary. A unit variously called Awatere 
Series, Group, and Beds, was used by Hector, Hutton, McKay 
and Park, from 1873 to 1910, to correlate and classify young 
Tertiary beds throughout New Zealand, attributed to Upper 
Miocene or Lower Pliocene, lying between the older Pareora 
and younger Wanganui Series. PARK (1910, 156) classed the Awa- 
tere Series as the lowest of three series in his Pliocene Wanganui 
System, and included both Pliocene and Upper Miocene form- 
ations. Morcan (1922, 52) proposed an Awaterian Stage (q.v.). 
Kine (1934) redescribed the type area and established three units 
(Medway, Upton, Starborough) which are now correlated with 
the Tongaporutuan, Kapitean and Opoitian, and Waitotaran 
stages and proposed that the name Awatere Group be retained as 
a local name for his three units, but the name has dropped out 
of use as a correlating unit. (C.A. FLEMING). 


AWATERIAN STAGE ................... Miocene-Pliocene 


Morean (P.G.), 1922. Notes on the Geology of New Zealand. 
N.Z. J. Sci. Tech., 5, 52. 


Proposed for strata intermediate in stratigraphical position 
and fauna between Awamoan and Wanganuian, to include beds 
in lower Awatere Valley (Marlborough), in southern and central 
Taranaki, and in Gisborne district (Ormond Limestone and 
Tawhiti Beds). 

Strata corresponding to this time interval are now included in 
the 6 stages of the Southland and Taranaki Series, and the 
Opoitian Stage, and the term Awaterian is obsolete. 


(C.A. FLEMING). 


BALCLUTHA GREYWACKE 
(South Otago). 


Onctey (M.), 1940. Trias-Jura ? Trans. roy. Soc. N.Z., 70, 59. 


MRS oka STOE, Upper Paleozoic 
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Greywacke and argillite cropping out near, and especially 
hoth of the down of Balclutha. Later included by ONnciry in 
uapeka Series (Tuapeka Group). 


(H.J. HARRINGTON). 
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3 Sire OUR SERIES ~~. certo r ENT Upper Triassic 


| Marwick (J.), 1951. Series and Stage Divisions of New 
Zealand Triassic and Jurassic Rocks. N.Z. J. Sci. Tech., B 32 (3), 
$-10, 1953; N.Z. geol. Surv. pal. Bull., 21, 15. 


Balfour Series is the higher of the two Triassic series. It 
fcomprises the Otamitan, Warepan and Otapirian stages. The type 
kections of the stages are separated geographically and hence 
he series is based on a composite section. It includes rocks 
correlated with the Carnian, Norian and Rhaetian. 


(J.D. CAMPBELL). 


BALMORAL - IRISHMAN’S CREEK BEDS 
| (South Canterbury). Miocene or Pliocene 


SPEIGHT (R.), 1940. The Gravels of the Mackenzie Intermont 
Trans. roy Soc. N.Z., 70, 182. 


In their lowest part the beds so named consist of light 
kəloured sandy clays and sands sometimes light green in colour, 
: their upper parts of angular and sub-angular pebbles (including 
f=sper) in a finer matrix of sandy material containing lignite. 
ŠPEIGHT correlated these beds with the Kurow Series of Marwick 
10335, 329) which had been described as Miocene or Pliocene. 


(L.E. Ozorn). 


ji 


PALMORAL MORAINE .................. Late Pleistocene 
(South-west Canterbury). 
| Park (J.), 1910. The Geology of New Zealand (Whitecombe 
3 Tombs, Ltd). 
A moraine ridge 24 miles south-west of Lake Tekapo. 

(R.P. SUGGATE). 


BANNOCKBURN BEDS .......... Upper Oligocene-Miocene 
. (Central Otago). 

' Hector (J.), 1884. General Table of Reference to the Sed- 
mentary Rocks of New Zealand. N.Z. geol. Surv. Rep. geol. 
Txplor. 1883-84, 16, x11 (table). 

| Hector listed the Bannockburn Beds as a subdivision of the 
Vlanuherikia Series of Upper Miocene age, but gave no further 
»xplanation. He presumably meant quartz conglomerate, sand 
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(Bannockburn Beds, continued) 


and lignite later included by Park in his Pliocene Lacustrine 
Series, and now included in the Upper Coal Measures and Central 
Otago Lignites (q.v.). 

(H.J. HARRINGTON). 


BASAL CASTLECLIFF SASH ert Lower Pleistocene 
See: MAKIRIKIRI TUFF AND PAKIHIKURA TUFF. 


BASALTIC BOULDER FORMATION. 
(Auckland). 


HOCHSTETTER (F. von), 1864. Geologie von Neu-Seeland : Bei- 
trage zur Geologie der Provinzen Auckland und Nelson. Reise 
der Novara. Geologischer Theil, I Band, I Abtheilung, 54. 


« Basaltic Boulder Formation », a synonym of Pakau Basalt 
(q.v.), should be discarded as it does not conform to the proper 
form for rock unit nomenclature. 

(D. Kear). 


BASAL UPPER CASTLECLIFF SANDS .. Lower Pleistocene 
(North-west Wellington). 


Fiemine (C.A.), 1947. Standard Sections and Subdivisions of 
the Castlecliffian and Nukumaruan Stages in the New Zealand 
Pliocene. Trans. roy. Soc. N.Z., 76 (3), 320. 


An obsolete name for Seafield Sand (q.v.). 
(C.A. FLEMING). 


BASTION SERIES: persis: eoa oe oe ee cee ee Liassic 


Cox (S.H.), 1878. Report on the Geology of the Hokanui 
Ranges, Southland. N.Z. geol. Surv. Rep. geol. Explor. 1877-8, 42. 


The name is from Bastion Hill at the W end of the Hokonui 
Hills, Southland, on the steep W face of which the series is 
exposed. The area most closely studied by Cox and McKay is E 
of Bastion Hill in Otapiri Stream and its tributary, Taylors 
Stream, and this is best taken as the type locality. ; 


The series was defined in the original report (table facing 
p. 28) as extending from bed 50, black marls overlying the highest 
bed of the Otapiri Series, to the top of bed 54, a persistent 
conglomerate which extends along the foot of the bluffs on the E 
side of the Otapiri Valley. The series in the type locality consists 
of well-bedded blue and grey fine sandstones interbedded with 
coarser sandstone, and contains wood and stem fragments and 
plentiful marine fossils at several horizons. Near the base Psilo- 
ceras occurs and Cox called the lower part of the series « Ammo- 
nite beds >». Above the basal beds pelecypods are plentiful, includ- 
ing Cox’s « Plagiostoma » (= Otapiria marshalli), the upper part 


of the series being called « Plagiostoma beds». For faunal list 
see « Aratauran Stage ». 
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| Cox’s and Hecror’s early view of the Liassic age of the 
Bastion Series was confirmed by Spatu’s identification of Hettan- 
[ian ammonites from Otapiri Creek (1923, 288). 

|  Oncrey tentatively mapped beds of this series in S Otago 
> miles W of Clutha River mouth where they are poorly fossili- 
jprous; some of the unfossiliferous beds so mapped may belong 
pD the underlying Triassic. 

| A characteristic fossil of Cox’s Bastion Series, Otapiria 
arshalli (Trechmann), has been found in the North Island at 
i.wakino Gorge, and near Waikawau village, so rocks of this 
feries are present in the North Island, but outside northern 
kouthland the rocks are poorly fossiliferous and the limits of the 
teries not clearly defined. 

| Bastion Series is now superseded in modern literature by the 
[pproximately equivalent Aratauran Stage. 


(I.C. McKELLAR). 


ATLE Vag EEUU ESS «5c sd, eaa a r Upper Cretaceous 
| (Northland). 


| MarsuHatt (P.), 1926. The Upper Cretaceous Ammonites of 
Yew Zealand. Trans. N.Z. Inst., 56, 129. 


| Concretionary mudstone, typically exposed at Batley, on the 
Ħtamatea Arm of the Kaipara Harbour. The Batley Series con- 
ns a rich ammonite fauna and occurs along the shores of the 
(skianga, Whangaroa and Kaipara harbours. The term is not 
œw used, the name Otamatea Beds of FERRAR (1924) having 


(R.F. Hay). 


[ATON BRIVERCGROUP secs E a a aE Lower Devonian 
| (North-west Nelson). 


| McKay (A.), 1879. The Baton River and Wangapeka Districts 
mnd Mount Arthur Range. N.Z. geol. Surv. Rep. geol. Explor. 
8878-79, [12], 121-127, with maps and sections; Hector (J.), 1879. 
nid., 13-39. 
| McKay’s reference should have precedence since he obtained 
ne field observations and fossils on which Hector commented, 
1e age then being regarded as upper Silurian. The fauna, later 
setermined by SHIRLEY (1938, 459) as Lower Devonian, related 
b Eurasiatic and American faunas of calcareous or « Bohemian » 
acies, is quite rich, and SHIRLEY has described 35 species including 
| sponge, Pleurodictyum, polyzoans, brachiopods, lamellibranchs 

d trilobites. 

` The type locality, richest in fossils, is on the N bank of Baton 
liver about 6 miles on a bearing of about 192° from Mount 
irthur. The descriptions of HENDERSON, GRANGE & MACPHERSON 
(925) are the only important observations between McKay’s and 
HIRLEY’s reports. At Baton River, McKay and later workers 
gree there is apparent conformity between black phyllites (bi- 


f 
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—— 


tuminous shales of McKay) of the Mount Arthur Series and green 
and blue argillites belonging to the base of Baton River Group 
which in turn grade up into dark calcareous argillites which 
contain some fossils; overlying argillaceous limestones succeed, 
crowded with fossils, and appear to pass up into calcareous slates 
and interbedded sandstones. The latter pass laterally to quartzites 
with bands of marble and dark argillite. In the Wangapeka 
district the later writers believe that the Baton River beds cover 
the Mount Arthur rocks unconformably. The Baton River beds, 
unlike the Ordovician, do not appear to extend far N of the 
Mount Arthur region. 

The Reefton beds (q.v.) some 70 miles south-east of Baton 
River are also dated as Lower Devonian, but differ markedly in 


fauna and facies. (A.R. LILLIE). 


BATONIAN SYSTEM 22. a R Lower Devonian 
(North-west Nelson). 


Park (J.), 1921. The Geology and Mineral Resources of 
Western Southland. N.Z. geol. Surv. Bull., 23 (n.s.), 32 (table). 

Obsolete. « System » status not justified. 

See: BATON RIVER GROUP. 


(A.R. LILLIE). 
BEAUMONT COAL MEASURES .................. Eocene 
See: OHAI GROUP. 
DEBHMIVETEPIDIORITE, «x. ogsaukescenceee ene Permian ? 


(Fiordland). 


TURNER (F.J.), 1937. The Metamorphic and Plutonic Rocks 
of Lake Manapouri, Fiordland, New Zealand — Part. 1. Trans. 
roy. Soc. N.Z., 67, 68. 


Epidiorite on Beehive Peninsula, Rona and Holmwood Islands 
in Lake Manapouri. Correlated with norite at Wilmot Pass. 


(J.J. REED). 


BEESONS ISLAND VOLCANICS 
(Auckland). 


McKay (A.), 1897. Report on the Geology of the Cape Colville 


Peninsula, Auckland. App. J. House Repres., N.Z 2 
40, 60-64. P pres., N.Z., C-9, Sess. 2, 


Beesons Island, an island in Coromandel Harbour, is the type 
locality for the youngest andesitic volcanic formation proposed 
by McKay. It comprised (p. 40) « Volcanic ejectamenta, mainly 
andesitic, in places trachytic, solid fragmental or tuffaceous, with 
sedimentary deposits and seams of coal». Prior to McKay’s 
formal naming, there had been considerable controversy over a 


see MESS Miocene-Pliocene 
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FRASER & Apams (1907) favoured a two-fold subdivision, but 
eir Tertiary Volcanic Rocks of the «Second Period» was a 
ynonym of Beesons Island Volcanics (see p. 75 and table facing 
». 22) and should not be used. They claimed that the Beesons 
land differed from earlier volcanics in containing less consoli- 
dated fragmental rocks, and less decomposed and crystalline lavas. 
uike McKay, they included both dacitic and andesitic rocks. 
ENDERSON & Bartrum (1913) favoured a return to the single 
ndesite formation, and included McKay’s Beeson Island Volcanics 
their « Andesite Series ». 

Couper (1953b) reported Upper Taranaki to Lower Wanganui 
lant microfossils from carbonaceous beds in the Beesons Island 
olcanics of Great Barrier Island. 

Present day usage subdivides the andesitic rocks of the Cape 
Colville Peninsula and nearby islands into two, both of which 
ivisions contain dacitic rocks. The younger, the Beesons Island 
olcanics, are differentiated by Fraser & Apams’s (1907) criteria, 
nd are much less mineralized than the older volcanics. There is 
eneral acknowledgement, however, that fieldwork is necessary 
confirm the validity of the criteria. 


(D. Kear). 
BIN DILGONTA ING STAGE Coresi ae 2.0) Sakon ene a aR Ordovician 
See: ORDOVICIAN STRATA. 
BENMORES BEDS ares oO. ke eee ccs eee ces Upper Triassic 


(Southland). 


Hector (J.), 1884. N.Z. geol. Surv. Rep. geol. Explor. 1883-4, 
6, XIV. 

Introduced in Herctor’s table of sedimentary beds, for the 
niddle division of the Otapiri Series. The name is from Benmore 
Hiway Station on the Invercargill-Kingston railway, and the 
ceighbouring Benmore Hill, Western Hokonui Hills. The term 
3 not now used in HECTOR’s sense. 
= In later literature the name « Benmore » has been used for 
wo further units quite unrelated to the original Southland usage. 
speicHT (1940, 177) applied the name « Benmore beds» to a 
tertiary sequence forming a ridge of low hills between Ahuriri 
nd Ohau Rivers, South Canterbury, basing the name on Benmore 
štation W of the Omarama-Lake Pukaki road. MacpHerson (1949) 
ssed the term « Benmore Group» in a table of Cretaceous to 
‘ertiary beds in Kekerangu district, N Canterbury, basing the 
ame on Benmore Stream, a branch of Kekerangu Stream. 
TectTor’s use of the name for the beds in Southland has priority. 


(I.C. McKELLAR). 
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BEN NEVIS BEDS .............- (?) Carboniferous-Permian 
(Nelson). 


Hecror (J.), 1884 Progress Report. N.Z. geol. Surv. Rep. geol. 
Explor. 1883-4, 16, xv (table only). 


Ben Nevis is a mountain on the Marlborough-Nelson pro- 
vincial boundary, 20 miles S of the city of Nelson. McKay (1879a, 
107) described the beds at Ben Nevis as follows: The lowest 
beds are « sandstones, and fine grained breccia beds, weathering 
to a rusty colour, and presenting the appearance of ash beds... 
They are followed, with a high westerly dip, by red tuffaceous 
slates, and these latter by heavy beds of aphanite breccia. Grey 
sandstones, thickly intersected with thread-like veins of quartz, 
succeed, and are followed by green sandstone and more aphanitic 
breccia. Over these comes a mottled slate, forming the crest of 
the N spur of Ben Nevis, and over these again green sandstones 
and dark silky slates appear close to the boundary of the mineral 
belt ». The name has not been used since first proposed. The Beds 
are classed in the Maitai Series. 

(J. Marwick). 


BLACK MGR S22. E E ee cohen NER NENN, Upper Cretaceous 
(Marlborough). 
McKay (A.), 1877. Report on Kaikoura Peninsula and Amuri 


Bluff. N.Z. geol. Surv. Rep. geol. Explor. 1874-6, 178. 


A fine conglomerate of quartzite pebbles, containing fossil 
Mollusca, shark’s teeth and saurian bones, in the sections at 
Amuri Bluff, where it is up to 25 ft thick and was mapped by 
McKay as the upper unit of the Amuri Group, below his « Green- 
sand Group >; now part of the type section of the Haumurian 
Stage (q.v.). The formation is merely a local unit at Amuri Bluff. 


(C.A. FLEMING). 
BLACK HILLS COMPLEX 
(Southland). 


Woop (B.L.), 1956. The Geology of the Gore Subdivision. 
N.Z. geol. Surv. Bull. (n.s.) 53, 37-38, 71-77. 


Keratophyres and associated voleanics on the S flank of the 
Otama Intrusive Complex (q.v.) and in fault contact with it. 


(D.S. Coomss). 


BLACK POINT SANDSTONE .............. Middle Eocene 
(Otago). 


Marwick (J.), 1926. Tertiary and Recent Volutidae of New 
Zealand. Trans. N.Z. Inst. 56, 267. 


We a ae Upper Paleozoic 


; Glauconitic and concretionary sandstone which was the 
original type locality for the Bortonian Stage (Mid-Eocene) (q.v.), 
and is included in the Tapui Glauconitic Sandstone (q.v.). 


(Maxwell Gace). 
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LUE BOTTOM FORMATION ............ Upper Tertiary 
(North Westland - South-west Nelson). 
McKay (A.), 1895. The Geology of the South-west Part of 


elson and the Northern Part of the Westland District. N.Z. 
ines Dept Rep. C-13, map. 


The name « Blue Bottom » was originally shown only on the 
ap legend, being described in the text under the heading « IV. 
Lower Miocene», sub-heading « Blue Fossiliferous Sands and 
Marly Clays». It is an old gold-mining term arising from its 
idespread occurrence as the ‘bottom’ on which rest the auri- 
‘erous gravels. It overlies the Cobden Limestone and underlies 
»rown sands and gravels (Old Man Gravels). Blue is the charac- 
eristic, though not ubiquitous, colour of the mudstone, siltstone 
d fine sandstone that predominate. 


BELL & Fraser (1906, 85-88) considered that in the Hokitika 
rea the Blue Bottom, at least its upper part, is a glacial deposit 
dassing laterally into the Humphreys Gully Beds (q.v.). No evi- 
dence of glacial origin, such as the presence of striated boulders, 
zas apparently noted by Morcan (1911, 68) in the Greymouth 
trea, NE of Hokitika. HENDERSON (1917, 88-9) noted the transition 
f the Blue Bottom into coarser beds, including sandstone and 
onglomerate with lignite, further to the NE in the Reefton area, 
mhere typical Blue Bottom is confined to a few hundred feet 
bove the (Cobden) limestone. 


The base is not well-defined, but can be reasonably taken 
es the top of the highest limestone band in the interbedded lime- 
tone and mudstone of the upper part of the Cobden Limestone. 
Phe upper limit cannot be defined, owing to the lithological 
variations that have been accepted within beds described as 
Ziue Bottom. The extreme age range is from Otaian to Waito- 
ran, probably to early Nukumaruan, and owing to local uncon- 
rmities and gross variations of detailed sequence and thickness 
ithin this period of time (DIBBLE & Suaeate, 1956) the Blue 
3ottom Formation cannot be given a precise definition. Never- 
eless the name cannot be abandoned until the detailed strati- 
raphy and paleontology are described, although it has little 
ratigraphic value without description of fossils, or, in the 
roungest beds that have been described as part of it, the evidence 
f glacial conditions. 

Except in the highest beds, Foraminifera are abundant 
throughout and Mollusca locally common; all the New Zealand 
ttages from Otaian to Waitotaran are represented at one locality 
wr another, apart from the Awamoan which has not been distin- 
tuished even in apparently continuous sequences. Within the 
3lue Bottom, the type locality of the Kapitean Stage is given as 
Sapitea Creek, north Westland, by Fintay & Marwick (1947, 
335), but the description of the section applies more closely to 
he nearby Callaghan’s Creek. 

(R.P. SUGGATE). 
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BLUE MOUNTAIN FORMATION ..........-- (?) Paleozoic 
(North Otago). 


Hecror (J.), 1884. Progress Report. N.Z. geol. Surv. Rep. geol. 
Explor. 1883-84, 16, xv (table). (As Beds). 


Greyish-white to light-blue crystalline limestone or marble 
about 600 ft thick, probably forming a lens in the lower part of 
the Chl. 1 semi-schist and greywacke of the Horse Range, North 
Otago. It is strongly involved in faulting along the Waihemo Fault- 
Complex. Type Locality : Blue Mountains, North Otago. 


The presence of fossils has not been confirmed in this for- 
mation. Gasteropods referred to but not found by Morean (1919, 
269) are possibly of Recent origin. 

(D.A. Brown). 


BLUE MOUNTAIN PERIDOTITE ............. ? Cretaceous 
(Marlborough). 


Kina (L.C.), 1934. The Geology of the Lower Awatere District. 
N.Z. Dep. sci. ind. Res. geol. Mem., 2, 30. 


The summit of Blue Mountain (4,080 ft) at the N end of the 
Landward Kaikoura Range, is composed of dark heavy rock con- 
sisting almost entirely of large crystals of olivine and augite 
with subordinate iron ores, perhaps a lherzolite, apparently in- 
truding Mesozoic sediments. 

(C.A. FLEMING). 


BLUE SPUR CONGLOMERATE .................. Eocene 
(South-east Otago). 


McKay (A.), 1894. Older Auriferous Drifts of Central Otago. 
Rep. N.Z. Dept. Mines. Appendix C-4, 4. (Second edition reprinted 
separately by Government Printer, 1897). 


Detrital gold in payable quantities was found in 1863 in 
Gabriel’s Gully, 2 miles N of Lawrence in the Tuapeka district, 
and was soon traced to a source in a conglomerate occurring over 
an area of about 60 acres on the W bank of the stream. The 
conglomerate is harder than adjacent Holocene alluvium and was 
called « cement » by the miners. It is yellow-brown when weath- 
ered, blue when fresh, hence the locality name Blue Spur. 
Unusually large quantities of gold were obtained from it, and 
the deposit attracted much attention. The conglomerate was first 
thought to be an ancient valley fill, and then a Pleistocene glacial 
deposit. Park alone in later years (1910, 191-4) clung to the idea 
of glacial origin and called the beds Blue Spur Glacial Drift or 
Clutha Moraine. When the region was explored the conglomerate 
at Blue Spur was correlated with conglomerates of similar appea- 


rance in other parts of Otago (see Taieri Moraine, Henley Breccia 
and Taratu Formation). 


Exposures in a great open pit formed by mining and sluicing 
show about 500-600 feet of conglomerate dipping north-east at 
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© and resting on a schist surface that is dissected by sharp 
sallow gutters. 

| To the dip the beds abut against the low-angle Tuapeka 
tult. A fine photograph of the fault and the deposit was publish- 
by Park (1908, folding frontispiece). The lower conglomerate 
sists of large boulders of schist, jaspilitic quartzite and quartz. 
ae conglomerate becomes more quartzose upward and near the 
Ð originally contained one or two irregular lenses of dirty 
nite now removed by sluicing. It is an ordinary fluviatile 
glomerate and not a moraine. 

Identical deposits are found at Waitahuna and elsewhere 
ong a line extending SE from Blue Spur to the NW end of 
aitangata Coalfield and the general term Tuapeka Cements was 
d for them. They were all placed by Marsnatu in his Waita- 
ma Series, which also included quartz-pebble conglomerate 
g unconformably on the cement, and much younger igneous 
bks (MARSHALL, 1918). 

It is now known that the Blue Spur Conglomerate is pre- 
tved in a series of small depressions along the Tuapeka Fault, 
a lower Arnold microflora has been obtained from a lignite 
an exposure at Waitahuna. The formation is part of the re- 
mal sheet of Middle Coal Measures and an inland extension 
'Taratu Formation, although of different age from the type 
lea. 

(H.J. HARRINGTON). 


Enone a | a aE Permian? 


(Southland). 
| Term applied to norite cropping out on Bluff Peninsula (Wn, 
2, 317-39). 
(J.J. REED). 
PE DN PS ec CHE Eine SERIES o Ai = ea ees anata Eas Cretaceous 


(Canterbury). 

| Hector (J.), 1884. Progress Report. N.Z. geol. Surv. Rep. 
lol. Explor. 1883-4, 16, xxv. 

Name given by Hector in a classification of New Zealand 
ilimentary rocks. Ignored after 1890. 

(R.P. SuceatTeE). 
PES COVE BEDS ........--- aoro. cee sie tige ue Oligocene 
| (Otago). 

Park (J.), 1909. The Geology of the Queenstown Subdivision. 
Z. geol. Surv. Bull. 7, 99 (« Limestone >), 100 (« Marl»), pl. 28, 
fs- 16, Ei 

| An outlier of Oligocene marine sediments at Bob’s Cove, N 
wre of Lake Wakatipu, 10 miles W of Queenstown. The se- 
ence is 2,000 ft thick, and unconformable on schist both to the 
hnd to the W. The upward sequence is conglomerate, siltstone, 
cdstone and limestone. The structure is a complex, partly in- 


2 
3 
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(Bob’s Cove Beds, continued) 


verted syncline. Although not directly faulted, the Bob’s Cov 
Beds lie in the fault angle of the Moonlight Fault, and doubtles 
owe their preservation to the post-Oligocene movement of thi 


fault. 
(G.W. GRINDLEY). 


BORTONIAN STAGE ...........--+++-e-- Middle Eocen 


Park (J.), 1918. The Geology of the Oamaru District, Nort 
Otago. N.Z. geol. Surv. Bull. 20, 25. 


The Bortonian is the lowest stage of the Arnold Series, over 
lying Porangan and underlying Kaiatan. Park introduced th 
Bortonian as a sub-stage of the Waiarekan Stage to include th 
clays and glauconitic sandstones, with a distinctive macrofauni 
underlying the Waiarekan tuffs and basalts in Oamaru Distrie 


Type Locality: The following section near Bortons, in th 
Waitaki Valley, was cited as typical (loc. cit., pp. 25, 33). PAR 
correlated the top bed (a) with the Waitaki (Otekaike) Limestons 


(a) yellowish-brown calcareous sandstone (top) 

(b) glauconitic greensand: 5 ft 

(c) greyish sandy beds: 10 ft 

(d) brown sandy beds, slightly glauconitic : 130 ft 

(e) soft brown sandstone interbedded with a band of har 
calcareous glauconitic sandstone, 6 inches to 2 ft: toti 
30 ft 

(f) coal measures. 


The Bortonian macrofossils were collected from bed (e). 


ALLAN (1927, 284-90) later pointed out that Bortons was un 
satisfactory as the type locality because the fossils were ver 
poorly preserved and he suggested that the sequence in th 
Waihao Valley would be more appropriate. He suggested th 
following redefinition of the Bortonian (1933, 88) : « the Bortonia 
Stage may be defined as the interval of time represented by th 
deposition of the lower greensands and sandstones in the Lowe 
Waihao Valley, and as well such periods as may be represente 
therein by non-deposition or erosion ». 


Subsequent work showed that both Bortons and Waihe 
Downs were undesirable because of poor microfaunas and FINLA 
& Marwick (1940, 106) considered the richly fossiliferous Hamy 
den Formation a better substitute as a standard section, thoug! 
as yet, no formal proposal for a standard section has foun 
general acceptance. 


Microfauna : The Bortonian is microfaunally one of the mo 
distinctive New Zealand Tertiary stages. Some of the Foramir 
ifera indicative of the Bortonian are: (a) restricted : Gaudryir 
proreussi Finlay, Cibicides tholus Fin. (s.s.) (rarely in Porangan 
Globorotalia centralis Cushman & Bermudez; (b) earliest appeal 
ance : Arenodosaria antipoda (Stache), Spiroloculina canalicula 
d’Orbigny, Vaginulinopsis hochstetteri (Stache), Citharinella ti 
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issima (Hantken), Uvigerina bortotara (Fin.), Siphogenerina 
isca Fin., Rotaliatina sulcigera (Stache) (frequent); Heronallen- 
Laticarinina halophora (Stache), Notorotalia, Hoglundina ele- 
s (d'Orbigny), Hantkenina australis Fin., Globigerinoides index 
2. (common and typical), Globigerina turgida Fin., etc. (c) last 
earance : Nuttallides subtrumpyi Fin., Aragonia zelandica Fin., 
uvigerina parri Fin., Rectobolivina bortonica Fin., Uvigerina 
nzea (Fin.), Bulimina pahiensis Fin., Globorotalia collactea Fin., 
boquadrina primitiva Fin. (common), etc. 


Macrofauna : The Bortonian molluscan fauna is highly dis- 
ctive and is marked by widespread occurrence of the restricted 
ecies Monalaria concinna Suter (last appearance of the genus) 
of the restricted genera Paryphostoma, Fascioplex, Prisco- 
s, Notoplejona, Marwickara, and Speightia. Many Tertiary 
nera are first known in the Bortonian, and links with older 
nas are shown by the presence of Electroma, Perissoptera, and 
eudofax. The best known macrofaunas are at Pahi (Northland), 
kahu, Waihao and Hampden. 


Distribution : In Northland, argillaceous and hydraulic lime- 
e, greensand, and green and chocolate-coloured mudstone of 
: Onerahi Series have provided Bortonian Foraminifera. The 
hi Greensand is this age. South of Silverdale, Bortonian rocks 
not crop out and are not found around Auckland City. A con- 
rable area of the W part of the North Island was emergent 
ring Bortonian time and no marine rocks were deposited in 
i:ikato or North Taranaki before Whaingaroan time. 

On the E coast of the North Island, in the Gisborne-East 
est district, Bortonian Foraminifera occur in bentonitic green 
= ved shales and greensand of the Mangatu Formation. In south- 
i Hawkes Bay and Dannevirke, up to 1,000 ft of highly calca- 
us bentonitic foraminiferal Bortonian mudstone forms the 
per part of the Wanstead Formation, overlying full sequence 
Dannevirke Series mudstones in the lower part. At Poran- 
sau, pure bentonite of Bortonian age is worked commercially. 
dstone with Bortonian Foraminifera crops out on the E 
llington coast between Opuaue and Awhea rivers. 

During Bortonian time, much of the western part of the 
ith Island was emergent and extensive coal measures under- 
ag the Kaiata Mudstone are probably Bortonian (see Coal 

sures). There are no Bortonian marine rocks in Nelson or in 
stland except the basal part of the Island Sandstone in which 
malaria concinna has been found. 

Along the E coast of the South Island, widespread Bortonian 

sosits range from quartz sands through greensand and mud- 
he (sometimes bentonitic) to limestone. 
In Kekerangu district, 400 ft of highly bentonitic mudstone of 
‘CPHERSON’s Benmore Group is Bortonian. The upper part of 
Amuri Limestone from Cape Campbell to Amuri Bluff has 
ttonian Foraminifera. 

Southwards, Bortonian sediments become less calcareous, 
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passing from foraminiferal chalk marl at the mouth of Hurunu 
River into thin glauconitic mudstone and greensand in Waiparą 
district. A 

Except for an isolated occurrence of glauconitic sandstone al 
Trelissic Basin, Bortonian deposits are not found in mid Canter- 
bury, but next occur in South Canterbury on Ashburton River 
where Bortonian Mollusca occur in glauconitic sandstone at 
Bland’s Bluff. In Geraldine district (Kakahu), sandstones witk 
Bortonian Mollusca and Foraminifera and the coral Balanophyllia 
hectori Ten.-Woods, attain a thickness of 100 ft. 

Southwards, through upper Pareora and Waihoa Downs t 
the Ngapara district (Tapui Glauconitic Sand) in NW Otago (in- 
cluding the type locality at Bortons), Bortonian is representet 
by greensand and glauconitic sandstone, often with plentiful 
Mollusca (Monalaria concinna, etc.), usually with poor micro- 
faunas, deposited in a shallow sea transgressing quartzose sand- 
stone and coal. Overlying the Tapui Glauconitic Sand in Oamart 
district, the Waiareka Tuff has Kaiatan Foraminifera and Mollusca 

Along the coast near Hampden, greensands of the Hampder 
Formation, with Bortonian Foraminifera, are overlain by fine 
glauconitic foraminiferal sandstone containing plentiful Mollusca 
the whole about 250 ft thick. Mudstone overlying the Hampder 
Formation contains Kaiatan Foraminifera. The Bortonian mollusc 
Monalaria concinna, has been collected from glauconitic quartzos¢ 
sands at Kaitangata. 

Bortonian marine sediments are nowhere found in Southlan¢ 
which was not covered by sea until Whaingaroan time. The uppel 
coal measures at Ohai may be partly Bortonian. 

Some 400 miles S of New Zealand, a highly calcareous facie 
is developed at Campbell Island where the middle part of thi 
Tucker Cove Limestone contains Bortonian Foraminifera. 


Climate : Little microfaunal evidence is known to sugges 
particularly warm climate during Bortonian time. No orbitoids 
nummulites, or other large Foraminifera are known from th 


Bortonian. The coral fauna suggests temperate to subtropica 
conditions. 


Correlation : Globigerinoides index, Globorotalia centralis ant 
Hantkenina australis indicate that the Bortonian is no older that 
Middle Eocene. As the succeeding Kaiatan Stage, and certainl; 


the Runangan, are Upper Eocene, a Middle Eocene age for thi 
Bortonian seems highly probable. 


(N. De B. HORNIBROOK). 


BOUNTY ISLANDS. 
(Subantarctic). 


SpeIcuT (R.) & Fintayson (A.M.), 1909 Physiograph 
M), ; phy an 
Geology of the Auckland, Bounty and Antipodes Islands. Th 


Subantarctic Islands of New Zealand, 2, 705-44. (Governmen 
Printer, Wellington). 
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The Bounty Islands, a group of nine small islets rising to a 
weight of 290 ft (Fig. 1), consists of granite stacks exposed to 
waves and flying spray, without soil and vegetation. The rocks 
re whitish or light brown biotite-granite, considered to resemble 
at of the Auckland Islands more closely than that of the Snares 
slands. Its age is unknown. 
| (C.A. FLEMING). 


SOURNE CONGLOMERATE «ys... ce ceccccnnecccee Pliocene 
(Marlborough-North Canterbury). 


Fyre (H.E.), 1931. N.Z. geol. Surv. 25th ann. Rep. (n. s.), 6; 
9934. N.Z. geol. Surv. 28th ann. Rep. (n. s.), 5. 


Named from Bourne Stream, North Canterbury. Conglomer- 
tte bands interbedded with sandstone and mudstone covering an 
tensive area in N Canterbury and Marlborough; unconformable 
n all older beds and so marking an important marine trans- 
ression. In places the beds are highly folded by major earth 
novements and contain enormous blocks (18 ft) of older rocks. 
¢quivalents (at least in part) are: Greta Beds, Hundalee Conglo- 
nerate, Post-Miocene Conglomerate of McKay, Great Marl- 
rough Conglomerate. 


(J. Marwick). 


IRIGHTON BOTTOM FORMATION .............. Pliocene 
(North Westland). 


Cox (S.H.), 1883. On Certain Alluvial Gold Workings in 
Festland. N.Z. geol. Surv. Rep. geol. Explor. 1882, 51. 


Local name for gravel layers and sands in the upper part of 
ise Tertiary sequence in N Westland which in places forms the 
l bottom » to auriferous gravels. McKay (1894a, 8) applied the 
sme to beds of probable Lower Pleistocene age which he corre- 
tted with the Moutere gravels (Old Man Gravels). The name is 
iw obsolete, and because of the confused correlations, should 


pot be used. 
| (F.E. Bowen). 


KRIGHTON BRECCIAS ................5 ? Upper Jurassic 
(Westland). 

| Morgan (P.G.), 1914. Unconformities in the Stratified Rocks 
|: the West Coast. Trans. N.Z. Inst. 46, 270 (table). 274. 

An undefined name used in a table and described (p. 274) as 
tbreccia or breccia-conglomerate similar to the Hawk’s Crag 
eccia » at Brighton, 30 miles by road of Westport; i.e. Hawks 


trag Breccia at Fox River Mouth. 
(C.A. FLEMING). 


FR IGHTON FORMATION ..............- Upper Cretaceous 
(Otago). 


ONcLEY (M.), 1933. Kaitangata-Green Island Subdivision. N.Z. 
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(Brighton Formation, continued) 


geol. Surv. 27th ann. Rep., 14, 17 (Brighton Series); Frnuay (H.J.) © 
& Marwick (J.), 1940. Trans. roy. Soc. N.Z., 70, 103 (Brighton 
Limestone). 

Three facies of coeval formations occur between 8 miles WSW 
and 5 miles W of Dunedin. The most distant, at Brighton, the type 
locality, comprises 30 ft of quartz conglomerate above the Taratu © 
Coal measures followed by thin alternating beds and conglomerate — 
covered by pebbly shelly rock with shelly material increasing 
upwards into the « Brighton Limestone », containing fragments of © 
belemnites (aff. « Dimetobelus »), a large Pacitrigonia cf. hane- | 
tiana d'Orbigny, Venericardia sp., Ostrea cf. dichotoma Bayle, 
Ostrea sp., Neithea grangei (Murdoch). The surface of the lime- 
stone has solution cavities and is covered disconformably by the 
Abbotsford Mudstone. | 

The second facies, displayed at Barron’s Hill, is an impure 
caleareous lenticle containing medium to coarse gritty sand and 
glauconite. The fossils are chiefly lamellibranchs including (fide 
FLEMING) Linotrigonia (Oistotrigonia) waiparaensis (Woods), © 
« Callista » sp., Camptonectes cf. selwymensis Finlay; also the 
gastropods ? Amauropsona sp., Protodoliwm aff. speighti (Trech- ` 
mann); Perrisoptera or Struthioptera cf. waiparaensis (Wilckens). — 
Also Dentalium sp., a small belemnite and the characteristically ` 
Haumurian ostracod Progonocythere sp. (ident. HoRNIBROOK). 

The third facies is exposed on either side of the Main South 
Road 5 miles W of Dunedin. Fossils were obtained in 1873 S of 
the road from a shaft now filled and comprise Nuculana aff. 
taioma Marwick; Cucullaea sp.; Linotrigonia waiparaensis 
(Woods); Pinna sp.; Camptonectes selwynensis Fin.; Astarte spp.; 
Lahillia (Lahilleona) cf. neozelaiica Marshall and Murdoch; 
Panopea n. sp., ? Eriptycha sp., Dentalium morganianum Wilckens, — 
together with Daphnophyllum australe Ettingshausen, in slanci 
nitic mudstone without any microfauna. Near Fairfield this more 
argillaceous to sandy facies contains the only known Otago Cre- 


taceous ammonites, Diplomoceras and Kossmaticeras. ‘ 
(W.N. BENson). | 
BROOK STREET VOLCANICS .......... (2) Carboniferollll 


McKay (A.), 1879. The District between the Wairau and 
Motueka Valleys. N.Z. geol. Surv. Rep. geol. Explor. 1878-79, 101 
(table), 111 (not named), 115-6 (Brook Street Valiey Beds). 


Upper Paleozoic basalt, porphyrite, tuff, andesite exposed in 
Brook Street Valley and in the hills immediately E of Nelson City. 
The volcanics are faulted against Permian (Maitai) rocks on the 
E and grade W into metamorphic amphibolite and diorite-gneiss. 
The volcanics are unfossiliferous but in Otago similar volcanics) 
are found immediately W of and underlying the Permian Maitai 
Series. These volcanics are a facies of the Te Anau Group. 


(G.W. GRINDLEY). 
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peOWN COAL FORMATION ©... 5. occccscvr css Eocene 
(Auckland). 


An undesirable synonym of the later « Waikato Coal- 
neasures » (q.v.) that should be rejected. 
(D. Kear). 


BRUNNER COAL MEASURES .......... Eocene-Oligocene 
(Westland-Nelson). 


Hector (J.), 1884. Progress Report. N.Z. geol. Surv. Rep. geol. 
¿xplor. 1883-4, 16, xv (table). 


Haast as early as 1861 described sections of coal-bearing 
rata on the banks of the Grey River at the locality later known 
5 Brunner(ton). The term Brunner Coal Beds was introduced by 
LECTOR (1884a) as a subdivision of the Buller « Series» (q.v.). 
he same beds were also referred to as Grey River Coal Measures 
y.v.), etc. Hutton (1888, 269) mentions Brunner Coal Series, but 
rithout description or definition. ParK (1910, 101, 103, 105) used 
runner Coal Horizon, Brunner Coal-beds, Brunner Sandstones, 
te., when describing what he believed to be the general sequence 
1 the West Coast coalfields, under the heading Waimangaroa 
‘Series ». The Brunner Coal-beds are described thus (p. 105) : 
‘Tough blue clay passing down into argillaceous and micaceous 
nadstones, with seams of coal from 4 ft to 10 ft thick. Limonitic 
»ncretions in the micaceous sandstone contain Cardium [= He- 
cardium] brunneri. Thickness about 1,000 ft». Morean (1910, 
+: applied Brunner Beds (subdivision of Mawheranui « Series ») 
. a more restricted sense, taking in the coal-bearing strata, but 
«eluding the overlying marine micaceous sandstone and blue clay 
land Sandstone; Kaiata Mudstone). Morcan later fully des- 
tibed the Brunner Beds (1911, 57-9). Gace [1949, 326, 339 
hables)] established a Brunner Group (q.v.), and later defined 
ittype section for the Brunner Formation on the S side of Seven 
ile Stream near Dunollie (1952, 39). 

Brunner beds were mapped in Westport-Mokihinui Subdi- 
sion by Morcan & Bartrum (1915), in Reefton Subdivision by 
NDERSON (1917) and recognized also in Murchison district by 
INDERSON (1915, 102). 

Brunner Coal Measures are typically composed of quartzose 
yndstone and conglomerate, carbonaceous and micaceous mud- 
bone and coal beds. Similar quartzose coal measures occur widely 
, the base of Upper Cretaceous or Lower Tertiary marine suc- 
ssions in Canterbury, Otago and Southland as well as Westland 
ad Nelson. The age, correlation and mode of formation of these 
eds have long been discussed, but recent studies benefit from 
{vances in knowledge of the microfloras of New Zealand coal 
-easures (Succate & Couper, 1952, 106-17). The Brunner Coal 
řeasures (s. str.) of Westland and Nelson vary systematically 
(i 


7 
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(Brunner Coal Measures, continued) 


in age from south to north in accordance with age of the imme- 
diately overlying marine strata, ranging from Bortonian (Eocene) © 


to Duntroonian (Oligocene) (Succate, 1950, 1-13). They rest 
unconformably on Paparoa beds (Cretaceous) in the Greymouth 


coalfield (WELLMAN, 1950, 9-17) and elsewhere on pre-Cretaceous — 


rocks. 


Brunner beds are important economically as one of the two - 


main New Zealand sources of bituminous coal. Brunner coals 
are not everywhere of bituminous rank, but vary systematically 
in sympathy with variations of original depth of burial (WELL- 
MAN, in Gack, 1952, 92-5). This has resulted in correlation errors, 
whereby Brunner coal measures containing sub-bituminous coal 
were mapped under other names and considered to be younger. 
(Gace & WELLMAN, 1945, 357-63). 
(M. Gace). 


BRUNNER GROUP ™~ IN een. es ee eee Eocene-Oligocene 7 


(Westland). 


Gace (M.), 1949. Late Cretaceous and Tertiary Geosynclines in 
Westland, New Zealand. Trans. roy. Soc. N.Z., 77, 326 (table). 


Established in the Greymouth coalfield to accommodate the — 
Brunner Coai Measures (q.v.), and to emphasize the contrasts in — 
lithology and type of coal which distinguish them from the coal 


measures of the Paparoa groups. (Gacr, 1952, 39). 
(M. Gace). 


IBRUNNERIAN STAGE sere ae et cia erent Eocene — 


Morgan (P.G.), 1918, in Cuapman (F.). Description and Revi- 


sions of the Cretaceous Fish-remains of New Zealand. N.Z. geol. 
Surv. pal. Bull. 7, 40 (table); 1922, N.Z. J. Sci. Tech. 5, 56. 


Based on the Brunner Beds (coal-measures) of N Westland, 


and proposed as a stage of the Mawheranuian Group (or System) 
which Morsan regarded as older than the Oamaruian. In the type 


area, the Brunner Coal Measures conformably underlie Bortonian 


(Mid Eocene), unconformably overlie Paparoa Coal Measures 
(? Senonian) and are classed as Middle Eocene from their plant 
fossils (CoupER, 1953a, 8). The Brunnerian has never been paleon- 
tologically defined. 


(C.A. FLEMING). 


BRUNSWICK FORMATION ............. Upper Pleistocene 


(North-west Wellington). 


FLEMING (C.A.), 1946. Magnetic Ironsand Ores west of Wan- 
ganui. N.Z. J. Sci. Tech. B 27, 348-50; 1953. The Geology of Wan- 
ganui Subdivision. N.Z. geol. Surv. Bull. 52, 252-62. 


Proposed for the sediments overlying the Brunswick Terrace, 
a coastal bench between 400 and 500 ft between Wanganui and 
Waitotara rivers, extended (1953) to include similar beds NW 
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} Whenuakura River and SE to Turakina River. The type loca- 
ty is on Brunswick - Kai-iwi Road. 

The following members are recognized (in upward succes- 
on) : 


Brunswick Pebbly Sand : Marine sand and conglomerate 
35 ft) overlying a bored surface of marine abrasion cut unconfor- 
ably in rocks of the Wanganui Series, at heights of 300-600 ft, 
cally containing Mollusca, including Pecten benedictus zeechae- 
ze Fleming (restricted), Leucotina (extinct), Mactra, Spisula, 
mgulus, Amphidesma, and others. Conglomerate pebbles include 
luch augite andesite. Grading up to: 


Brunswick Beach Sand: Fine- to medium-grained, well- 
irted, ripple-bedded ironsand (10-40 ft) with titanmagnetite 
mncentrates locally constituting 90 % of the sediment. 


Brunswick Alluvium : Variable fluviatile, deltaic and lagoonal 
diment interfingering with the above, chiefly near the main 
vers. 


Fordell Ash : Fine-grained subaerial rhyolitic pumice tuff, 
kst developed near Fordell and Mt Curl, generally containing 
soil horizons with root cylinders. 


Brunswick Dunesand : Medium-grained ironsand with abund- 
t augite and titanmagnetite (up to 25 %), showing notable 
lian bedding, up to 40 ft thick. 


| Whangaehu Valley-fill : Poorly sorted sandy conglomerate 
kth subangular hypersthene-andesite pebbles, partly lahar depos- 
| of Whangaehu River, interfingering with the other members. 


Egmont Ash (q.v.) : Superficial soil-forming ash and loess- 
ke silt. 


The Brunswick Formation has been gently warped and broken 
faults at Waverley and Nukumaru. It was apparently deposited 
a bench cut during an inter-glacial period of high sea-level 


|i Ash) and rising base-level (Brunswick Dunesand), perhaps 
ring the penultimate glaciation. It is classed in the Hawera 
ries. 

(C.A. FLEMING). 


RYDONE TERRACE IBEDS Sn egee o Late Pleistocene 
| (Southland). 


| Wutert (R.W.), 1948. Preliminary Report on the Lignite De- 
\sits of the Mataura Valley, Eastern Southland Coalfield. N.Z. 


| River terrace gravels of loosely consolidated greywacke 
bbles with minor quartz pebbles, forming a conspicuous terrace 
the lower Mataura Valley. The Brydone Terrace is 50 ft above 
r level and is considered to be Pleistocene. 


(R.W. WILteETT). 
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BULLER COAL MEASURES ...... Upper Cretaceous-Eocene 
(Nelson). 
Haast (J. von), 1879. Geology of Canterbury and Westland, 
303. 


The first geological account of the coal-bearing strata of the 
Buller district was presented in Haast’s « Report of a Topogra- 
phical and Geological Exploration of the Western Districts of the 
Nelson Province » (Haast, 1861) but he did not formally name 
the beds. The nominal introduction (1879) is without definition 
or description. In a tabular classification of sedimentary forma- 
tions in New Zealand by Hector (1884a, 14), the Lower Green- 
sand « Formation » included : 

(a) Amuri Series (with 4 subdivisions) 

à (1) Brunner Beds 

(b) Buller Series (2) Great Breccia Beds 
Although McKay correlated the « wood-sands » underlying the 
Amuri « Series » at Amuri Bluff (Marlborough) with the « Buller 
series and coal-measures of the West Coast » (1886, 68), the term 
Buller « Series» was not again applied to strata of the Buller 
coalfield, and seems to have passed out of use after 1890. The 
coal-bearing strata were later included in the Waimangaroa 
« Series » by PARK, and mapped by Morcan & Bartrum (1915, 71, 
73-4) as « Bituminous Coal-measures (Mawheranui or Waiman- 
garoa Series) » which included (1) Hawks Crag Breccia, (2) Brun- 
ner Beds, (3) Kaiata Beds (q.v.). (M. Gace) 


BURGESS PYROCLASTICS# T. T TER ? Pleistocene 
(Hauraki Gulf). 


FiEmING (C.A.), 1950. The Geology of the Mokohinau Islands, 
North Auckland. Trans. roy. Soc. N.Z. 78, 263-4 (as Burgess For- 
mation). 


Well bedded sandy unfossiliferous subaerial tuff and breccia 
unconformably overlying Mokohinau Rhyolite at Burgess Island 
(Mokohinau Group). (C.A. FLEMING) 


BURNAND TERRACE ALLUVIUM 
(North-west Wellington). 


Te Punca (M.T.), 1952. The Geology of Rangitikei Valley. N.Z. 
geol. Surv. Mem. 8, 26, 36-40. 


Gravelly alluvium, dominated by greywacke pebbles, which 
veneers the Burnand terrace — the oldest (highest) of a flight of 
seven major terraces in the Rangitikei Valley. A layer of buck- 
shot gravel (ironstone nodules — see Ohakea Terrace Alluvium) 
is commonly found in soil profiles on this terrace. Volcanic ash 


el See showered over the alluvium since the terrace was 
ormed. 


Prd Siva Late Pleistocene 


Type locality : near Burnand Trigonometrical Station. 
(M.T. Te Punca). 


BUBNSIDE'MUDSTONE- x: o o5s ce vise ae vee indes Eocene 
(Otago). 
Park (J.), 1910. The Geology of New Zealand, 121, fig. 57 
(Burnside Marl). 


Detailed account to be given in BENson’s Memoir on Geology 
of Dunedin District (in preparation). FINLAY’s foraminiferal stu- 
| dies confirm CHapman’s early estimate of the Upper Eocene age 
of this formation and refute his later (1926) relegation of it to 
the Oligocene. The formation comprises a lower largely glauco- 
nitic portion with facies indicating deposition at a disconformity 
above the Mid-Eocene Green Island Loose Sand, followed by 40 ft 
| of Upper Bortonian mudstone with Bulimina bortonica Fin., and 
| Uvigerina bortotara Fin., and this by further greensand on which 
| lies the main Kaiatan mudstone about 100 ft thick or more, passing 
| up into a few feet of Runangan mudstone, on which the Middle 
Oligocene Waitakian greensend follows disconformably. The form- 
ation extends for 50 miles at intervals along the coast of Otago 
NE of the type locality. 

The main mudstone is light grey, semiplastic, with grain-size 
between mudstone and clay on Wentworth’s scale. Its composition 
| is chiefly argillite but with up to 10 %-20 % of Ca CO, in part 
| as small organic fragments. 90 species of Foraminifera have been 
| determined and many others are undetermined. Characteristic 
| species are Ammodiscus ellipticus (Stache), Anomalinoides fascia- 
tus (Stache), Bulimina pupula Stache, Gaudryina reussi Stache, 
| Palmula bensoni Finlay, Plectofrondicularia whaingaroica (Sta- 
| che), Vaginulinopsis asprocostulata (Stache) and Robulus haasti 
{Stache) all of which enter the stratigraphic record at this stage 
and six others which leave it. Radiolaria present in the Middle 
| and Upper Eocene beds of California occur in the Kaiatan beds 
| at Burnside, also a few ostracods recognized by CHAPMAN and 
| HORNIBROOK, and many diatoms noted by L.D. and D.S. Coomss 
| as occurring in the Upper Eocene diatomites of Oamaru district. 
| Kaiatan macrofossils include badly crushed lamellibranchs, Lima 
| (Callolima) cf. regia (Suter), Ctenamussium sp. and a thin shelled 
| Ostrea ? The vertebrae of a shark Lamna apiculata Agassiz, and 
other selachians Isurus desori Ag., Odontaspis exigua Davis, 

O. incurva Davis, Pristophorus lanceolatus Davis and Trygon en- 
| sifer Davis, also vertebrate, membrane, bones and scales of Eothyr- 
|. sites holosquamatus Chapman, a fish considered to be ancestral to 
| Thyrsites atun Euphrasen, and bones of the penguin Palaeeudypes 
antarcticus Huxley. 

In the highest nine inches of the mudstone the Lower Ru- 
nangan is marked by the entry of Angulogerina aff. pulchella 
| Cushman & Edwards, Bolivina n. sp., Sphaeroidina bulloides 
(d'Orbigny, and Virgulina aff. dibollensis Cushman & Applin. 
(W.N. Benson). 


PEO CELIA SHOWEM ee eo eee ay a Holocene 
(Taranaki). 
GRANGE (L.I.) & Taytor (N.H.), 1933. Field work on Soils of 
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(Burrell Shower, continued) 


Western Taranaki. 7th ann. Rep. N.Z. Dept. sci. ind. Res., 34. 


A soil-forming andesitic ash covering an elliptical area of 
about 20 sq miles on the E slopes of Mt Egmont. At the Egmont 
National Park boundary it is 12 in. and 3 miles W of Stratford 
3 in. thick; attributed to a very late eruption from Fantham Peak, 
a parasitic cone on the slopes of Mt Egmont. Coarse ash remains 
lodged between branches of older trees and overlies a Maori 
oven from which wood and charcoal have been obtained (OLIVER, 
1931, 73). These fragments on radioactive analysis date the erup- 
tion as later than about 360 years ago. 

(L.I. GRANGE). 


BUTLERS SHELL CONGLOMERATE .... Lower Pleistocene 
(North-west Wellington). 


Park (J.), 1887. On the Geology of the Western Part of 
Wellington Provincial District and most of Taranaki. N.Z. geol. 
Surv. Rep. geol. Explor. 1886-87, 18, 57, 63 (Butlers Creek and 
Okehu Sandy Sheli-beds). 


A coarse shallow-water marine deposit of rolled and broken 
shells and of quartzite and pumice pebbles, interbedded with ashy 
silts, 5-40 ft thick, exposed from the coast at the mouth of Oto- 
toka Stream (Builer’s Creek), the type locality, E to Wanganui 
Valley. Unconformably overlies the several formations of the 
Maxwell Group (Nukumaruan), is disconformably overlain by 
Okehu Siltstone, and marks the appearance of abundant fresh 
pumice in Wanganui Basin (FLEMING, 1953, 171-6). The name is 
derived from Park’s « Butlers Creek and Okehu Sandy Shell- 
beds »; Ototoka Shell Conglomerate (FLEMING, 1947) is a synonym. 

On the coast, irregularly laminated, partly redeposited silts 
and sands, 10 ft thick, interfinger with the conglomerates and 
contain distinctive Mollusca; they have been named the Ototoka 
Siltstone Tongue (FLEMING, 1953c, 173). 

Many of the abundant fossils are derived from underlying 
Nukumaruan and Waitotaran formations; the remainder are 
classed as Castlecliffian. 


(C.A. FLEMING). 


CAIRN RANGE BEDS 
(Canterbury). 


JOBBERNS (G.), 1926. Geology of Cordy’s Flat, Malvern Hills, 
Canterbury. Trans. N.Z. Inst., 56, 217. 


Hard compact, and soft friable sandstones, bands of earthy 
and coaly shales, and dull brownish earthy sandstones in relat- 
ively thin bands, containing plentiful fragmentary well-preserved 
plant remains, and incoherent conglomerates of rounded pebbles 


MOG SS Middie-Upper Jurassic 
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of greywacke. The age of these beds is probably middle or upper 
Jurassic (ARBER, 1917, 11-12; Epwarps, 1934). These are appar- 
ently the same as the Malvern Hills Plant Beds of Haast (1879, 
272, 277), and the Wakaepa Series of Spricur (1928b, 9). 


(L.E. Ogorn). 


ICALLAGHAN HILL BEDS ................ Upper Miocene 
(North Westland). 


Hector (J.), 1884. Table of Sedimentary Beds. N.Z. geol. Surv. 
| Rep. geol. Explor. 1883-1884, 16, xm (Table). 

A local name for highly calcareous, glauconitic, dark mud- 
| stone with many fossils, within the Blue Bottom Formation, which 
| is no longer used. 

| (F.E. Bowen). 
PeALLIOPE DOCK BEDS ...:.............. Lower Miocene 
| (Auckland). 


| McKay (A.), 1888). On the Geology of the Northern District 
(of Auckland. N.Z. geol. Surv. Rep. geol. Explor. 1887-88, 19, 40. 


A local name for beds of the Waitemata Group exposed at 
| Calliope Dock, N shore of Auckland Harbour. McKay considered 
{them equivalent to the Fort Britomart Beds, overlying the Parnell 
| Grit. The name was again used by Park (1890b, 397) but is now 
| obsolete. 


| 
| MEMS RUAN HOCKS S05 cco aa a = a Middle Cambrian 
| (Nelson). 

Benson (W.N.), 1956. Cambrian Rocks and Fossils in New 
i Zealand (Preliminary Note). XX Congr. geol. internac., Syst. 
i Cambrico, 2 (2), 285-8. 

In Cobb Valley, less than a square mile of argillite, siltstone, 
greywacke and (perhaps) conglomerate, bounded by faults against 
adjacent Ordovician sediments, contains interbedded fossiliferous 
limestone lenses. The trilobite fauna includes Peronopsis, Hypa- 
(gnostus, Ptychagnostus, Phoidagnostus, Oidagnostus, and Dory- 
\pyge, is locally associated with other fossils (extracted by acid 
(digestion), and is dated as late Middle Cambrian. The faunal 
affinities are with western Queensland, Manchuria and the Baltic. 
| For other references to Cambrian see : Haupiri Group, Paleo- 
1zoic Complex of North-west Nelson. 


(C.A. FLEMING). 


(C.A. FLEMING). 


| 
| 
(CAMP COVE CONGLOMERATE ....... Cretaceous-Tertiary 
| See under: AUCKLAND ISLANDS. 


(CAMPBELL ISLAND. 
| (Subantarctic). 
OuIver (R.L.), 1950. Preliminary Report on the Geology of 
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(Campbell Island, continued) 


Campbell Island. N.Z. Dept. sci. ind. Res. Cape Exped. Ser. 
Bull. 3, 7-44. 


See under the following formations : Complex Point, Garden 
Cove, Tucker Cove, Shoal Point, Menhir Gabbro, East Coast 
Volcanic Formation. 


CANNIBAL BAY BEDS eo eacee eit Middle Jurassic 
(Otago). 


HecTOoR (J.), 1884. General Table of Reference to the Sedi- 
mentary Rocks of New Zealand. N.Z. geol. Surv. Rep. geol. 
Explor. 1883-84, 16, xrv (table). 


Shown in Hecrtor’s table as Cannibals’ Bay bed, Pholadomya 
Point beds, a subdivision of Catlins River Series (q.v.). Mack 
(1935, 284) included under this heading a sequence of claystones 
(J 13 and J14) and sandstones lying W of and at the N end of 
Cannibal Bay, a wider use of the term than intended by HECTOR 
who referred only to the beds at the N end of the bay. The latter 
contain numerous Pleuromya milleformis Marw., together with 
other marine fossils and belong to the Temaikan Stage, Kawhia 
Series. 

(B.L. Woop). 


CANTERBURY GRAVELS P ae a e Late Pleistocene 
(Canterbury). 


Witson (D. D.), 1955. The Northern Continuation of the 
Canterbury Plains, Canterbury, New Zealand. N.Z. Jour. Sci. 
Tech., B 37, 126-131. 


Gravels and silts, the surface of which forms the Canterbury 
Plains and « equivalent surfaces in North Canterbury »; this for- 
mation also includes loess and solifluxion deposits on upland 
areas adjacent to the Canterbury Plains, where the junction of 
such deposits and the Plains is typically rounded and undulating. 
The Canterbury Gravels are deposits « correlated with a glacial 
advance, possibly the last advance of the Last Glaciation ». 


(R.P. Suaeate). 
CAPE CAMPBELL « MORAINE » 
(Marlborough). 


Park (J.), 1910. The Geology of New Zealand, 201 (Whit 
& Tombs, New Zealand). j aes (Whitcombe 


O ey sf oy secre Upper Tertiary 


Sandstone, conglomerate, and breccia, with fragments up to 
many feet in diameter of pre-Cretaceous, Cretaceous and Ter- 
tiary rocks, exposed three and a half miles SW of Cape Campbell; 
now known to be late Tertiary in age, and not a moraine. The 
name is obsolete. 


(R.P. SUGGATE). 
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Beer RODNEY BEDS ">... 0.666 6c heen c Lo Mi 
oer wer Miocene 


| Park (J.), 1886. Waitemata, Eden and Manukau Counties. 
| N.Z. geol. Surv. Rep. geol. Explor. 1885, 17, 158. 


The beds at Cape Rodney consist of fossiliferous greywacke 
conglomerate. The term was extended by FERRAR (1924, 6) to 
include fossiliferous sandstone above the conglomerate. It was not 
| retained by FERRAR in 1934 in his published account of the geology 
| of the Dargaville-Rodney Subdivision, the Cape Rodney beds 
| being regarded as the basal part of the Waitemata Beds. 


(R.F. Hay). 


ERA RDITAVBEDS SANDRE NOS R INA IO e Upper Oligocene 
(Auckland). 


Cox (S.H.), 1877. Report on the Waikato District. N.Z. geol. 
Surv. Rep. geol. Explor. 1876-7, 15-16. 


« Cardita Beds», an earlier synonym of Waikawau Group 
{q.v.), is an informal name that should be rejected. 


(D. Kear). 


CASCADE CONGLOMERATE ....e.csessee esia Pleistocene 
(South Westland). 


TURNER (F.J.), 1930. Physiographic Features of the Lower 
Cascade Valley and Cascade Plateau, South Westland. Trans. 
N.Z. Inst. 61, 527 (Conglomerate Series). 


Well-indurated boulder conglomerate with a fine blue clay 
matrix. Boulders consist of peridotite, gneiss, schist, and hornfels. 
No defined type locality, but well exposed in Martyr Creek. 
Described under « Conglomerate Series >. 

TURNER suggested a Pliocene age, because the formation dips 
gently towards the coast, is well-indurated, and because definite 
moraine is known to be younger. WELLMAN & WILLETT (1942, 203) 
considered that it resembles Pleistocene deposits further N in 
Westland, and accordingly is itself Pleistocene. 

The name « Cascade Conglomerate » is here proposed for the 


« Conglomerate Series » of TURNER. 
(R.P. SUGGATE). 


CASTLECLIFFIAN STAGE ............. Lower Pleistocene 
Tuomson (J.A.), 1916. On the Stage Names Applicable to the 
Divisions of the Tertiary in New Zealand. Trans. N.Z. Inst. 48, 36. 
The Castlecliffian is the uppermost of the four stages of the 


Wanganui Series. THomson based the stage on the fossiliferous 
beds at Castlecliff, Wanganui, to include the Wanganui Beds and 
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Kai-iwi Blue Clays of Park (1887a), and proposed his Waitotaran 
Stage for a lower set of beds in the Wanganui-South Taranaki 
coastal section, leaving the limit between the two stages vague. 
An intermediate unit, Nukumaruan, was proposed by Marwick 
in 1924. The boundary between Nukumaruan and Castlecliffian 
in the type section is now placed at the base of the Butlers Shell 
Conglomerate (q.v.). 


Type Section: The type Castlecliffian contains the following 
groups and formations (q.v.) in descending order (FLEMING, 1953). 


Landguard Formation (45 ft) 
Mosstown Sand (50 ft) 
Karaka Siltstone (35 ft) 
Upper Castlecliff Shellbed (7 ft) 
Shakespeare Shakespeare Cliff Sand (36 ft) 
Group Shakespeare Cliff Siltstone (25 ft) 
Tainui Shellbed (18 ft) 
Pinnacle Sand (35 ft) 
Lower Castlecliff Shellbed (3 ft) 
© Seafield Sand (60 ft) 
Upper Kai-iwi Siltstone (28 ft) 
f Kupe Shellbed (15 ft) 
bN Upper Westmere Siltstone (50 ft) 
Kai-iwi Lower Westmere Siltstone (35 ft) 
Group Omapu Shellbed (10 ft) 
Lower Kai-iwi Siltstone (55 ft) 
Kaimatera Pumice Sand (45 ft) 
Upper Okehu Siltstone (17 ft) 

Okehu Okehu Shell Grit (0-25 ft) 
Group Lower Okehu Siltstone (60 ft) 


Butlers Shell Conglomerate (10-40 ft) 


In the type section, the Castlecliffian is overlain unconform- 
ably by formations of the Hawera Series. 


Macrofauna : The type Castlecliffian contains many well-pre- 
served molluscs and other marine fossils, mostly of living species. 
The molluscan fauna is distinguished from that of underlying 
stages by (1) the absence of several genera that range up to Nuku- 
maruan, such as Glycymeris (s. str.) (= Veletuceta), Patro, Lu- 
traria, Mactrula, Spisulona, and Eumarcia, (2) the presence of a 
few immigrant groups, such as Anadara (rare), Pecten (s. str.), 
Xenogalea (s. str.), and Leucotina (which, however, enters in the 
uppermost Nukumaruan); and (3) many species differing from 
their Nukumaruan congeners. Castlecliffian Mollusca differ from 
those of the younger Pleistocene (Hawera Series) in the presence 
of extinct forms (the genus Barytellina in the lower part, species 
and subspecies of Pecten, Stiracolpus, etc., throughout) and of 
warm-water forms that no longer live so far south (Pterochelus, 
Zelippistes, Eunaticina; chiefly in the upper part). The following 
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substages and zones are based on the faunal succession (zone 
fossil in parentheses). 


Aotea Zone (Pecten novaezelandiae aotea (Flem.)) 

Upper Marwicki Zone (P. benedictus marwicki 
(Fin.)) 

Tainui Zone (P. n. tainui (Fin.)) 

Putikian < Toi Zone (P. jacobaeus toi Flem.) 

Lower Marwicki Zone (P. b. marwicki) 

Kupei Zone (P. modestus kupei Flem.) 

Waikopiroensis Zone (Stiracolpus waikopiroensis 
(Sutter) ). 


Caudatum Zone (Buccinulum caudatum Powell) 
Ocehuan { Chathamensis Zone (Austrofusus chathamensis 
(Fin.) ) 


Microfauna: The Castlecliffian foraminiferal fauna is cha- 
racterized by the latest occurrence of Siphotextularia wairoana 
Finlay and Uvigerina miozea Fin. and by the absence of the 
following species which are common in older beds: Haeuslerelia 
parri Fin., Plectofrondicularia pohana Fin., Anomalinoides par- 
vumbilia (Fin.), Globorotalia crassula Cushman & Stewart, Sipho- 
textularia wanganuiensis Fin. appear to be limited to the Castle- 
cliffian. Fintay & Marwick (1940) and VeLLA (1957) have pointed 
out that the Recent foraminiferal fauna contains many new 
entrants which distinguish it from the Pleistocene fauna. 


Correlation: The Castlecliffian Stage, formerly correlated 
with the upper Pliocene, is now believed to be Pleistocene from 
evidence of fluctuating climate and glaciation in the upper part 
of the Wanganui Series. The Lower Castlecliffian (Okehuan) has 
an impoverished fauna suggesting cool temperatures and the upper 
(Putikian) a warm-water fauna, perhaps corresponding with the 
second interglacial stage of the Pleistocene. 


Distribution: Marine Castlecliffian has been mapped SE 
across Wanganui Basin (tilted and reaching the height of about 
1,000 ft) to Manawatu Gorge and has been identified at Ohope 
Beach (Whakatane), Cape Runaway, Cape Kidnappers and near 
Parnassus (Marlborough). In Wanganui Basin, the lower Castle- 
cliffian is distinguished from underlying strata by the appearance 
of beds of pure rhyolitic pumice tuff, and similar but unfossili- 
ferous pumiceous beds in the lower Waikato and Hawkes Bay 
districts have been correlated. 

Lithologic units of Castlecliffian Age in Wanganui Basin and 
Hawkes Bay were formerly known as Castlecliff « Series », 
Formation, or Beds, and the lowest pumice formation as Castle- 
cliff Basal Ash. (C.A. FLEMING). 


CASTLECLIFF SHELLBED. 
See: UPPER CASTLECLIFF SHELLBED and LOWER CASTLECLIFF 
SHELLBED. 
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CASTLE DOWNS LIMESTONE. 
See: CASTLE ROCK LIMESTONE. 


CASTLE HILL BEDS ioe sot ee T etre nani: ore Tertiary 

(Canterbury). 

Hector (J.), 1884. Progress Report. N.Z. geol. Surv. Rep. 
geol. Explor. 1883-84, 16, xm (table). 

Appearing only in Hecror’s « Table of Sedimentary Beds » 
as the bare name without definition or description. Not subse- 
quently used. 


(G. WARREN). 
CASTLEMAINIAN STAGE. 
See: ORDOVICIAN STRATA. 
CAS TEE (POINT P UNS E AA EEA Upper Pliocene 


(Wairarapa). 


McKay (A.), 1877. Report on the Country between Cape Kid- 
nappers and Cape Turnagain. N.Z. geol. Surv. Rep. geol. Explor. 
1874-6, 48. 


A local equivalent of the Te Aute Limestone and sandstones, 
Waitotaran Stage, of Hawkes Bay, typically exposed on Castle 
Point Reef where the abundant fossil Mollusca (PowELL, 1938b) 
include the cool-water Chlamys delicatula (Hutt.) and are pro- 
bably uppermost Waitotaran. 

(C.A. FLEMING). 


CASTLE ROCK LIMESTONE ... ot. isses ? Oligocene 
(Southland). 


WiuueTT (R.W.), 1950. The Limestone Resources of Southland 
New Zealand. N.Z. geol. Surv. Bull. 49 (n.s.), 11. 


Hutton (1872a, 109) reported an outlier of limestone « forming 
the picturesque Castle Rock ». It occurs in a tectonic depression 
occupied by Dipton Stream in the Taringatura Hills (Moonlight 
Ranges). Coomss (1950, 43-4) referred to this limestone as « Castle 
Downs Limestone » but the name here accepted has priority. 
About 400 ft are exposed of limestone that is often glauconitic, 
grading into marl and calcareous sandstone. It is rich in polyzoans 
and pectinids. Foraminifera indicate that the lower part of the 
mass is Duntroonian in age, while higher zones with Pachymagas 
cf. cottoni Thomson may be Otaian (Coomss, 1950). 


(D.S. Coomss). 
CASWELL SOUND MARBLE 
(Fiordland). 


McKay (A.), 1882. On the Caswell Sound Marble. N.Z. geol. 
Surv. Rep. geol. Explor. 1881, 115-18. 


SEAR (?) Cambrian-Ordovician 
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Marble bands interbedded in Lower Paleozoic diorite-gneiss 
and eclogite (Dusky Sound Series, q.v.) at Caswell Sound, Fiord- 
land. One of the marble bands was being quarried for building 
blocks at the time of McKay’s visit. 

(G.W. GRINDLEY). 


CATIN AEN Beit SOEPRI ESS ooo < cre och uc oe arts cc ccc aon Jurassic 

(Otago). 

Hector (J.), 1877. Progress Report, 1876-77. N.Z. geol. Surv. 
Rep. geol. Explor. 1876-77, v. 

Early use of the term was in classification and correlation 
tables only, and as no specific definition was given, it has fallen 
into disuse. Hector was probably referring to the beds exposed 
about the mouth of Catlins River, which he correlated with the 
upper Liassic; they are now known to include beds of the Kawhia 


Series. 
(B.L. Woop). 


CAV Et CREEKABEDS iene ett aes ooo eee ee Tertiary 
(Canterbury). 


Hector (J.), 1884. Progress Report. N.Z. geol. Surv. Rep. geol. 
Explor. 1883-84, 16, xm. 


A name introduced in a table for beds at Mount Somers class- 
ed in the Oamaru Series; not defined, nor used again. 


(C.A. FLEMING). 


CAVERSHAM SANDSTONE .............. Upper Oligocene 

(Otago). 

Hector (J.), 1880. Appendix to Off. Catal. N.Z. Int. Exhib., 
Sydney, 1879, 18. 

The formation was first mentioned by Linpsay in 1862, as the 
upper portion of his Green Island Series, and has since been des- 
cribed by most geologists who have written on Dunedin geology. 

White or greyish, yellowish if weathered, forming high sea 
cliffs. Extending intermittently for 35 miles in the coastal district 
of Otago. Dominant quartz sand varies in grain-size but general 
character fairly uniform except for relatively fine-grained and 
argillaceous lower Hutchinsonian portion. Ca CO, varies from 
below 40 % («calcareous freestone » of Hecror and SkEy) to 
abnormally calcic (68 % «foraminiferal limestone » of BLAIR), 
not strong enough to form a building stone. Heavy minerals are 
zircon, apatite, epidote, and magnetite, with rare biotite, rutile, 
garnet, tourmaline and zoisite. 

Zoning : Basal Otaian portion strongly glauconitic; upper part 
not so. Nine of its 20 species of Foraminifera are absent from the 
underlying Middle Oligocene Waitakian. The Otaian includes in 
its lower portion throughout its occurrence Aetheia gualteri (Mor- 
ris), Liothyrella elongata, Waiparia spp., and « Pachymagas » spp., 
also, locally, bones of thi: Cetacean Mauicetus parki Benham. The 
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Upper Otaian and Hutchinsonian contain 220 species of Forami- 
nifera, some of zonal significance, many ostracods, rare corals, 
bryozoa, echinoderms Ophiurites pentagonatus, Goniocidaris, Pe- 
ricosmus, Brissopsis, and Notocardium, with 17 species of lamel- 
libranchs, 4 of gastropods and 3 of sharks. Lower Awamoan Fora- 
minifera (140 species) occur in the base of the upper division, but 
no Foraminifera have been recognized in its highest portion until 
the overlying Goodwood beds are reached. 

This is the thickest sequence (700-750 ft) of almost uniform 
Upper Oligocene beds in New Zealand; its description is based 
in part on unpublished information from the late Dr. H.J. FINLAY. 


(W.N. Benson). 


CECIL AND WALTER PEAK SERIES .......... ? Paleozoic 
(Otago). 


McKay (A.), 1881. District West and North of Lake Wakatipu. 
N.Z. geol. surv. Rep. geol. Explor. 1879-80, 139. 


Name applied to phyllites, subschistose greywackes and brec- 
cias in the district W and N of Lake Wakatipu, and well deve- 
loped on Cecil and Walter Peaks. The series was mapped by 
McKay in the Kurow Moutains and Mt Domett and in Stewart 
Island (1890a, 80). 


The term should be restricted to a stratigraphic sense and not 
applied to rocks of similar metamorphic rank (see Hutton, 1940, 
75). 


(J.J. REED). 


CENTRAL OTAGO LIGNITES 
(Central Otago). 


In Otago and Canterbury, between Mata (Late Cretaceous) 
and Landon (Early Oligocene) times, a shallow sea transgressed 
westwards across a base-levelled terrain of schist and greywacke 
mantled by non-marine beds, and then retreated in Pareora, 
Southland and Lower Taranaki times (Late Oligocene and Mio- 
cene). In easterly districts two sets of quartzose coal measures are 
separated by a wedge of marine beds (see Upper Coal Measures, 
Middle Coal Measures). In Naseby district, Central Otago, the 
lower coal measures are called Hogburn Formation (q.v.), marine 
beds are represented by the Naseby Greensand, and upper coal 
measures are called Wedderburn Formation (q.v.). To the W and 
SW, where marine beds were not deposited, the two sets of coal 
measures merge and are at present difficult to separate satisfac- 
torily but can sometimes be dated by spore and pollen floras. 

Floras from the lower part of Wedderburn Formation are 
comparable with those of post-Duntroonian (probably Upper Oli- 
gocene) lignites in the Mataura Valley. Slightly younger floras 
from the upper part of the Wedderburn Formation and from the 
St Bathans Beds, Manuherikia Formation (q.v.), lignite in Nevis 


BEEN de, Ameer Oligocene-Miocene 
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Valley, carbonaceous mudstone in Cardrona Valley and the main 
lignite seam in Bannockburn Valley, Cromwell, contain abundant 
palmaceous pollen. A still younger flora is known from lignite 
50 ft above the main lignite seam in Bannockburn Valley. This 
flora contains abundant Compositae, which are known only in 
Miocene and younger beds. Most of the Central Otago lignites are 
therefore Upper Oligocene to Miocene in age. 

Near the limits of the marine transgression quartzose coal 
measures underlie Landon (Lower Oligocene) marine beds (Gore 
Lignite Measures in part; Hogburn Formation). In Tuapeka dis- 
trict, a lower Arnold (Upper Eocene) spore and pollen flora was 
obtained at Frying Pan Flat, near Waitahuna, from beds corre- 
lated with the Blue Spur Formation which is overlain unconform- 
ably by unnamed quartz conglomerates, possibly equivalent to 
some part of the Gore Lignite Measures or Mataura lignites. 


(R.A. Couper & H.J. HARRINGTON). 


CHRON IAL GS WH tet bak 9 Oy \B T ocr oeer a ey ae Oligocene 
(Canterbury). 


MacpHerson (E.O.), 1947. The Stratigraphy of Chalk Hill, 
Oxford Survey District. N.Z.J. Sci. Tech. B 28 (3), 165, 169. 


Type locality: Chalk Hill, Oxford Survey District. Grey- 
greenish, plastic, bentonitic clay, overlying (probably on an eros- 
ion surface) the Chalk Quarry Sand. Thickness 20 ft. The Oxford 
Chalk, which disconformably underlies the Chalk Quarry Sand, 
contains a rich Whaingaroan (Lower Oligocene) microfauna. 


(J. Marwick). 


SHALK= QUARRY, SAND N.o ridus w chs testers Oligocene 
(Canterbury). 


MacpHerson (E.O.), 1947. The Stratigraphy of Chalk Hill, 
Oxford Survey District. N.Z. J. Sci. Tech. B28 (3), 165, 169. 


At Chalk Hill, Oxford Survey District, clean whitish quartz 
sand (2-5 ft) overlies loose, grey angular sand (10-20 ft with 
rusty band at top) and extends along the middle slope (E flank). 
It is particularly well exposed at the chalk quarries by stripping 
operations and overlies the eroded surface of the Whaingaroan 


Oxford Chalk. 
(J. Marwick). 


CHARLESTON COAL MEASURES ...............- Eocene 
' (Nelson). 

Morean (P.G.), in WitHeRs, 1924. The Fossil Cirripedes of 
New Zealand. N.Z. geol. Surv. pal. Bull. 10, 43, table. 

Equivalent to « Lower Oamaru Beds » of MORGAN & BARTRUM 
(1915, 84) and [Charleston] « Coal Measure Series » of PENSELER 
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(1931, 241-56); and correlated with the Brunner Coal Measures 
(g.v.) by Succate & Couper (1952; 111, table). Restricted in 


application to the small Charleston coalfield. 
(M. Gace). 


CHARTERIS BAY SANDSTONE ........--.-- Mid Tertiary 
(Banks Peninsula). 


Spricut (R.), 1926. Stratigraphical position of the Charteris 
Bay Sandstone. Trans. N.Z. Inst., 56, 361. 

Haast (1879, 327) described « thick bedded sandstones, 
consisting almost entirely of grains and crystals of quartz, not 
very strongly adhering together » occurring near the head of 
Lyttelton Harbour. The beds were next mentioned by SPEIGHT 
(1917, 373). They were first shown to include marine Tertiary by 
SpricHt (1926), and were subsequently referred by him to a 
« Charteris Bay Series » (1935). 

All the post-Hokonui sedimentary rocks at various localities 
near the head of Lyttelton Harbour are still collectively included 
in a «Charteris Bay Sandstone», but quite probably several 
distinct units should be recognized. Besides various siliceous 
sandstones, a wide variety of lithology is represented, including 
greensand and dark plant-bearing shales. Poorly preserved casts 
and moulds [mainly Eumarcia (Atamarcia) curta (Hutton)] in 
quartz grit at Charteris Bay suggest mid Tertiary age. Long- 
ranging Foraminifera, all well silicified, occur with the macro- 
fossils. 

Stratigraphic position obscure; apparently overlying the 
McQueens Valley andesites (possibly Upper Jurassic or Lower 
Cretaceous) and considered by SpricHt to underlie the Gebbies 
Pass Rhyolite, but relations are doubtful, and part at least may 
be younger than the rhyolite. (G. WARREN). 


CHATHAM ISLANDS. 
(South-west Pacific Ocean). 


See Titirangi Sand, Tioriori Beds, Te Whanga Series, Whare- 
kauri-Waitangi Group. See also Artan (1925), Marwick (1928). 
The oldest rock at the group is (?) Paleozoic schist overlain by 
Mangaorapan (Lower Eocene) sands (Tioriori) and Upper Eocene 
tuffs and limestone containing Eucidaris, Apatopygus and Car- 
diaster ? (Te Whanga Series). Lower Pliocene (Opoitian) fossil- 
iferous beds are known at Momoeatoa and Pitt Island and Lower 
Pleistocene shelly sand at Titirangi. Volcanic rocks and tuffs of 
several ages are extensively developed. Much of the land sur- 
face is covered by peat and dune sands. 


(C.A. FLEMING). 


CHATTON MARINE FORMATION (SERIES, SANDS). 
(Southland). Lower Oligocene 
Marsuatt (P.), 1917. Fossils and Age of the Hampden (One- 
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kakara) Beds. Trans. N.Z. Inst. 49, 465 (Chatton beds). 

A thin sequence of marine sands and grits containing a 
shallow water fauna, intercalated conformably with terrestrial 
lignitic clays and quartz sands. The beds occur only in the Wai- 
kaka, Chatton, and Waikaia districts. MARSHALL (1917, 465) refer- 
red only vaguely to the « Chatton beds », and although Marwick 
(1929, 903) described the abundant fossil Mollusca, no description 
of the beds (referred to as Chatton sands) was given. The first 
account of the stratigraphy was given by MacpHerson (1935). The 
beds have been remapped recently as Chatton Marine Formation 
and are correlated with the Duntroonian Stage, Landon Series, 
by Woop (1956). (B.L. Woop). 


CHELTENHAM BRECCIA & CHELTENHAM BEACH BEDS. 
See: PARNELL GRIT. Lower Miocene 


CHEWTONIAN STAGE. 
See: ORDOVICIAN STRATA. 


CLARENCE RIVER SERIES & CLARENCE BEDS. 
Cretaceous 


The names Clarence River Series (Morgan, 1918b) and Cla- 
rence Beds (HENDERSON, 1929, 288) have occasionally been used 
for the beds in Clarence Valley on which TuHomson’s Clarentian 
Group and Clarence Series (q.v.) were based. 


(C.A. FLEMING). 


CECABENCE SERIES uo ae cusps ae 0 e e ooo Albian-Turonian 


Finuay (H.J.) & Marwick (J.), 1947. New Divisions of the 
New Zealand Upper Cretaceous and Tertiary. N.Z. J. Sci. Tech. 
B 28, 299. 


Tuomson’s Clarentian Group (q.v.) was raised to series rank 
by Fintay & Marwick but no stages were proposed. The name 
was based on a type section in the Clarence Valley near Cover- 
ham, which is now thought to range from Aptian to Senonian 
in age, and thus to overlap with the Taitai and Mata Series. 
WELLMAN (1955a, 93-118) restricted the term to the fossiliferous 
beds known to THomson in the type area, so as to exclude rocks 
of the same age as the Taitai and Mata Series, and recognized the 
Raukumara Series between Clarence and Mata. Thus restricted, 
the Clarence Series includes three zones established by WELLMAN 
at Coverham, the zones of Inoceramus (?) anglicus Woods, I. con- 
centricus Parkinson, and I. porrectus Woods, correlated with the 
‘Albian to Turonian. The Coverian, Urutawan, Motuan and 
Ngaterian stages have since been proposed (WELLMAN, 1957). 

Rocks of the Clarence Series, as restricted, are known in 
Northland, East Cape Peninsula, S Hawkes Bay and E Wellington, 
and in the Clarence and Awatere valleys of Marlborough. 

(H.W. WELLMAN). 
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CLARENDON SAND oc 20.5 eee ec nse cess Upper Oligocene 
(South Otago). 


MacpHerson (E.O.), 1945. Milburn-Clarendon Phosphate De- 
posits. N.Z. Dept. sci. ind. Res. Bull. 90, 6-7. 


Soft phosphatic fine quartz sand, 10-160 ft thick, resting dis- 
conformably on an eroded surface of the Milburn Limestone and 
overlain unconformably by Pliocene basic volcanic flows at Cla- 
rendon, 30 miles south of Dunedin. Most of the sand has a low 
phosphate content but there are richer lenses at the top, and 
phosphatization also extends down into the Milburn Limestone. 
The phosphate is in the form of francolite, a carbonate-apatite 
(Hutton & SEELYE, 1942). The formation was called « Brown 
Sandstone » by Park (1903, 396) and correlated with the Hut- 
chinson Quarry and Mount Brown Beds. MacPHERSON named it, 
published photographs, discussed the origin of its phosphate, and 
noted its possible correlatives farther N along the E side of the 
South Island. A detailed investigation of the phosphatic deposits 
has been described by Wert (1946b; see also ANDREW, 1906). 


(H.J. HARRINGTON). 


CECARENDON- SILT aee spurte diols scene e a aie Quaternary 
(South Otago). 


MacrHeERsoN (E.O.), 1945. Milburn-Clarendon Phosphate De- 
posits. N.Z. Dept. sci. ind. Res. Bull. 90, 11. 


Loessic silt 1-20 ft thick, blanketing hillsides and terraces in 
the Milburn-Clarendon district. 

Similar material, widespread in South Otago, is probably of 
more than one Quaternary age, and locally shows signs of rede- 
position by water. MacpHERSON’s name has not been widely 
adopted because it has been realized that eventually the formation 
will be subdivided according to age and method of deposition. 


(H.J. HARRINGTON). 


CLARENTIAN GROUP (SERIES, STAGE) ...... Cretaceous 


Tomson (J.A.), 1917. Diastrophic and Other Considerations 
in Classification and Correlation, and the Existence of Minor 
Diastrophic Districts in the Notocene. Trans. N.Z. Inst. 49, 408. 


« The Cretaceous beds of north-east Marlborough below the 
flint-beds are best developed in the Middle Clarence Valley, and 
may the termed Clarentian. They include coal-beds and marine 
rocks... As thus defined both Clarentian and Piripauan are group 
names, embracing each a considerable thickness of rocks, but as 
Woop’s researches show that each has a faunistic unity they may 
be also considered as names of series ». THOMSON remarked that 


stage names for smaller divisions of these groups were unnecessary 
until the beds had been studied further. 
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The beds so named were described in detail by THOMSON 
(1919, 289-349) and recently revised by WELLMAN (1955a, 93-118). 
Woops (1917) correlated fossils from the type Clarentian with the 
Upper Utatur of India and thus with the Middle Cretaceous, and 
the Clarentian has generally been used for New Zealand rocks 
of Mid Cretaceous age. FINLAY & Marwick (1940, 84) suggested 
that the divisions of the Clarentian should be tentatively regarded 
as covering the period Albian to Coniacian on the basis of the 
fossils then known. Later (1947, 229) they modified the name to 
Clarence Series (q.v.), implying that it contained a number of 
unnamed stages, and thus perpetuating the usage intended by 
THOMSON. WELLMAN (1955a) found that the type section includes 
beds now correlated with the Mata Series above and the Taitai 
Series below, and restricted the term Clarence Series (q.v.) to 
the fossiliferous rocks known to THOMSON. 


(C.A. FLEMING). 


CEENTAHILLS FORMATION oi o a aa Jurassic 
(Canterbury). 


Haast (J.), 1872. Report on the Geology of the Malvern Hills, 
Canterbury. N.Z. geol. Surv. Rep. geol. Explor. 1871-2, 6. 


Variously referred to as « Clent Hill(s) Series », « Clent Hills 
Beds », « Plant Beds », etc. (see ADKIN, 1954, 22), and as « Clent 
Hills Formation » in WELLMAN, Dunn & McDowatt (1945, 313). 

Plant-bearing shales and sandstones, interbedded with grits 
and conglomerates, exposed over a considerable area of high 
eountry between the Rakaia and Rangitata rivers. They are 
markedly less indurated than underlying unfossiliferous grey- 
wackes and siltstones with which they appear to be unconfor- 
mable. Overlain by (Late Cretaceous ?) rhyolites and andesites. 

Flora, described by ARBER (1917, 9), is closely related to that 
at Mt Potts, and both were attributed to the Rhaetic, but a Middle 
or Upper Jurassic age was considered more likely by EDWARDS 


(1934). 
(G. WARREN). 


EPRE DENSBED ES cme errs e EET os a RS Miocene 
(Southland). 


Park (J.), 1921. Geology and Mineral Resources of Western 
Southland. N.Z. geol. Surv. Bull. 23, 51-52. 


A sequence of middle Tertiary marine beds exposed in the 
‘Clifden district and particularly in a section in the banks of 
‘Waiau River. The Clifden Section has been defined by FINLAY 
& Marwick (1947, 228-36), mainly from foraminiferal work, as 
‘the type locality for the four stages of the Southland Series, 
‘shown in the table: 
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Thickness 


Stage (ft) Lithology 
Waiauan 150 Blue-grey & brown sandstone. 
Lillburnian 160 Buff sandy mudstone. 
: P 160 Light yellow-grey sandy mudstone. 
Clifdenian 60 Grey-white mudstone. 
225 Compacted mudstone & sandstone. | 
20 Loose quartz sand. 
Altonian 430 Yellow bryozoan limestone. 
18 « Pebble Bed » — calcareous basal — 


conglomerate. 


The Waiauan sandstones are overlain conformably by Tonga- 
porutuan sandstone, and the Altonian rests disconformably on 
Otaian limestone. 


Additional references: FINLAY & McDowati (1924); HEN- 
DERSON (1929, 293). 
(B.L. Woop). 


CLIFDEN LIMESTONE .... Upper Oligocene-Lower Miocene 
(Southland). 


Park (J.), 1921. Geology and Mineral Resources of Western 
Southland. N.Z. geol. Surv. Bull. 23, 51, 67. 


Compact yellowish-grey polyzoan limestone, sandy in lower 
part, exposed on right branch of Waiau River just above Clifden 
Bridge (type locality) and widespread in nearby districts, well 
exposed in lime quarries. In Clifden quarry, a pebble band (18 ft) 
separates the formation into an upper hard polyzoan limestone, 
430 ft thick (with Altonian Foraminifera) and a lower member 
containing Otaian Foraminifera and Brachiopoda. 


(C.A. FLEMING). 


CLIFDENIAN STAGE fig ee ere Lower Miocene 


FIntay (H.J.) & Marwick (J.), 1947. New Divisions of the 
New Zealand Upper Cretaceous and Tertiary. N.Z. J. Sci. Tech. 
28B (4), 234. 


The Clifdenian is a stage of the Southland Series, overlying 
Altonian and underlying Lillburnian. Type locality: Clifden, 
Southland. 

The Clifdenian Stage was defined as «...the part of the 
section whose lower limit is marked by the lowest occurrence 
(primarily) of Orbulina (or its transitional form Candorbulina) 
and (secondarily) of Rectobolivina maoria Finlay ». At the type 
locality, the Clifdenian consists of 220 ft of sandy mudstone lying 


75 


conformably between the type Altonian and type Lillburnian, 
exposed along the east bank of the Waiau River. 


Distribution : Clifdenian sandstone crops out in the broad 
syncline running northwards up the Waiau Valley. Clifdenian 
sandstone and siltstone are exposed further west in Wairaurahiri 
Valley. 


Along the E side of the South Island, no Clifdenian beds are 
known south of the Motunau River where the lower part of a 
1,000 ft sandy mudstone probably has Clifdenian Foraminifera. 
Further N, at Gore Bay, Clifdenian Foraminifera have been 
collected from the lower part of a 200 ft mudstone overlying 
Landon Series. Evidence that the middle Southland Series was 
formerly more widespread in North Canterbury is provided by a 
small outlier of Clifdenian or Lillburnian in Ant Stream near 
the head of the Esk River, about 20 miles from the Main Divide 
(WItson, 1956). 

Foraminifera of Clifdenian or Lillburnian age have been 
collected from 600 ft above the base of the Great Marlborough 
Conglomerate at the head of the Clarence Valley. The Clifdenian 
is probably represented in the 1,000 ft of mudstone, sandstone 
and conglomerate comprising the Deadmans Creek Group at 
Kekerangu, E Marlborough (MacpHErson, 1952). 

On the West Coast of the South Island, the Southland Series, 
part of the Blue Bottom Formation, is best developed in Grey- 
mouth district where 3,000 ft of massive foraminiferal mudstone 
and sandstone in the Paparoa Geosyncline are exposed along the 
flanks of the Brunner anticline, a prominent structural feature 
extending from the Paparoa Range through Marsden and Kumara 
+o Kawhaka. In good sections exposed in many of the west-flowing 
streams crossing this structure (e.g. Fireball Creek, Whisky Creek, 
Wight-Mile Creek, Cockabulla Creek), the Clifdenian is repre- 
sented by 200 ft of blue-grey mudstone. 

Up to 1,000 ft of fossiliferous sandstone conformably overlying 
Altonian sandstone have been mapped as Clifdenian on the flanks 
of N-S trending folds crossed by the Little Wanganui, Huia, 
Kakapo and Karamea rivers. The Clifdenian mollusc, Neocola 
gamma Fin., has been collected in a tributary of Huia Stream 
and elsewhere. Clifdenian sandstone conformably overlies Al- 
tonian mudstone at Little Wanganui Heads. 


Clifdenian Foraminifera have been collected from the NE-SW 
trending belt of Southland Series mudstone and sandstone 
extending throughout E Wairarapa. Most of the stages of the 
Southland Series appear to be represented. Along the E side of 
the North Island geosynclinal sediments of the lower Southland 
Series have been mapped widely as Ihungia Formation, mainly 
Altonian but Clifdenian in the upper part. In Dannevirke Sub- 
division, where 2,000 ft of Ihungia sandstone and mudstone are 
preserved in the Akitio and Waipatiki synclines, Clifdenian mi- 
crofaunas have been found, but the stage is usually hard to locate 
and relatively thin, as in Southern Hawkes Bay where less than 
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100 ft of alternating sandstone and siltstone appear to be Clif- 
denian. 

Ihungia beds cover a large area in the Gisborne-East Coast 
district where one of the best sections, in Muddy Creek, includes 
5,500 ft of Southland Series beds below the Tokomaru Sandstone 
of Tutamoe Ridge. The top 750 ft of the exposed 4,000 ft of Ihun- 
gia beds contain Orbulina suturalis, the index species for the 
Clifdenian. W of Gisborne, a strip of Southland Series beds 
extends from N of Lake Waikaremoana along the E flank of the 
Huiarau Range, S to Tarawera. Clifdenian Foraminifera have been — 
collected at Ruatahuna. | 

On the W side of the North Island, a broad belt of Southland | 
Series extends from the Awakino, Mokau and Mohakatino rivers 
on the coast, E almost to National Park. Over 600 ft of Moha- 
katino tuffaceous sandstone with a basal conglomerate rests on 
Mokau Sandstone. Beds mapped as Mohakatino Formation range 
in age from Clifdenian to Tongaporutuan, the base of the for- 
mation being Clifdenian on the coast. Southwards, the Southland 
Series disappears beneath younger sediments. Midhirst No. 1 
Well penetrated 400 ft of Clifdenian beds beneath a cover of 
7,000 ft of younger beds. 

In the northernmost part of the North Island a small patch 
of Miocene is exposed between Parengarenga Harbour, North 
Cape and Hoopers Point. McKay collected a Clifdenian micro- 
fauna with Orbulina and Cycloclypeus from a « coarse calcareous 
sandstone », from Tom Bowling Bay, but its stratigraphic re- 
lationships are in doubt. 


Microfauna: The appearance of Orbulina suturalis Bronni- 
man marks the base of the Clifdenian and an important time 
boundary in many sections in the east coast of the North Island, 
Taranaki, Westland and Southland. O. universa d’Orbigny pro- 
bably does not appear until the Lillburnian. Rectobolivina maoria 
enters a little earlier, in the top of the Altonian Stage, and nearly 
always accompanies Orbulina. The benthic species Uvigerina 
mioschwageri Finlay, Bolivina affiliata Fin. and Textularia gla- 
dizea Fin. (uncommon) first appear in the Clifdenian. Large 
Foraminifera including Cycloclypeus, Nephrolepidina, Trybliole- 
pidina, Operculina, and Heterostegina are plentiful at a few loca- 
lities. Generally the Clifdenian is thin and the microfaunas are 
often difficult to distinguish from Lillburnian. 


Macrofauna : Clifdenian Mollusca closely resemble those of 
the Altonian but lack several Altonian genera (Callolima, Spis- 
satella, Hyphantosoma, Pyrazus, Chicoreus, Bathytoma) perhaps 
because they are not so well known. Neocola gamma Fin. replaces 
the Altonian species N. alpha and N. beta Fin. The Clifdenian 
includes records of the Volutid genus Lyria, and the last New 


Zealand records of Cypraeidae and of several gastropod genera 
(Niso, Waimatea, several Turridae). 


Climate : The widespread occurrence of large Foraminifera 
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in Clifdenian beds indicates that New Zealand was within the 
belt of tropical waters during Clifdenian time. 


Overseas Correlation: Increasing weight is placed on the 
significance of Orbulina as a Lower Miocene marker. In several 
parts of the world, the sequence Gilobigerinoides bispherica - 
Orbulina suturalis - Orbulina universa has been established, 
corresponding with the Altonian, Clifdenian and Lillburnian 
stages in New Zealand. The Clifdenian appears to be equivalent 
to the upper part of the Trinidad Cipero Marl Zone II or base 
of Zone III. The presence in the Clifdenian of Trybliolepidina 
and Cycloclypeus aff. posteidae Tan support tentative correlation 
with the lower part of «f» stage of Indonesia, currently con- 
sidered about Burdigalian. A record of Orbulina suturalis in the 
Upper Aquitanian in the Mediterranean region, however, recently 
published by Eames & CLARKE (1957) suggests that the Clifdenian 
is a correlative of the Aquitanian. 


(N. pe B. Horniproox). 


CLIFE TERRACE ALLUVIUM ............ Late Pleistocene 
(North-west Wellington). 


Te Punca (M.T.), 1952. The Geology of Rangitikei Valley. 
N.Z. geol. Surv. Mem., 8, 26, 36-40. 


Gravelly alluvium, dominated by greywacke pebbles, which 
veneers the Cliff terrace — the « fourth-youngest » of a flight of 
seven major terraces in Rangitikei Valley (see Ohakea Terrace 
Alluvium). Type locality: near Cliff Trig., Hunterville. 


(M.T. Te Punaa). 


CLINTON RIVER INTRUSIVE SERIES ......... (?) Permian 
(Southland). 


Park (J.), 1921. Geology and Mineral Resources of Western 
Southland. N.Z. geol. Surv. Bull. 23 n.s., 42. 


The name Clinton River Intrusive Series was applied to 
diorite, granite, gneiss, gabbro and norite occupying the main 
divide from Preservation Inlet to Hollyford Valley, a N extension 
along the Darran Mountains to Bryneira Range, and E to Long- 
wood Range, Bluff and Stewart Island. A branching arm extended 
from Dusky Sound to Milford Sound. PARK considered that the 
series intruded the gneisses and schists of the Manapouri For- 
mation (q.v.) to the W and unaltered Permo-Carboniferous rocks 
to the E. Probably not all the rocks included in the series are 


the same age. 
: (J.J. REED). 


EEINTCONESERIES -eea ee ocd Sails) Hose ries Permian 
(Otago). 
Oncutry (M.), 1933. Kaitangata - Green Island Subdivision. 
N.Z. geol. Surv. 29th ann. Rep., 12-18; 1939. The Geology of the 
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Kaitangata - Green Island Subdivision. N.Z. geol. Surv. Bull. 38, 
32-4, fig. 3. 

At Clinton, ONcLEY described the beds as mainly greywackes, 
some fine like the Tuapeka, many coarse, green, spotted red, and 
red slickensided. They include a 150 ft bed of coarse roundstone 
conglomerate, underlying greywacke containing a few Permian 
fossils (Marwick, 1925) such as the coral Zaphrenthis, Chonetes 
sp. cf. vishnu Salter, and Atomodesma. ONGLEY tentatively placed 
the boundaries a mile on either side of the fossil bed, and estimat- 
ed the thickness of intervening near-vertical greywacke and 
conglomerate at 10,000 ft. 

Later work in Gore Subdivision just W of the Clinton district 
has allowed subdivision of ONGLEY’s Clinton Series into an upper 
unit, the Arthurton Group, and a lower, the Waipahi Group. 

Additional references : Heaty (1936); Heaty & Wittert (1937); 
MacpPHERSON (1935); ONGLEY (1940); Woop (1956). 


(B.L. Woop). 


GLUTHA « MORAINE > emee e. aore aned ie tee eal Eocene 
(South-east Otago). 


Park (J.), 1910. The Geology of New Zealand (Whitcombe 
and Tombs Ltd), 191-2; 1932. Origin of Tuapeka Gold-bearing 
« Cements ». N.Z. J. Sci. Tech. 13, 263-7. 


Another of PARK’s names for Blue Spur Conglomerate and 
part of Taratu Formation; incorrectly classed by Park as older 
Pleistocene fluvio-glacial material. See also: Taieri Moraine. 


(H.J. HARRINGTON). 


CEYDE MORAINE. e ona See aie eee Pleistocene 
(Central Otago). 


ParK (J.), 1906. The Geology of the Area Covered by the 
Alexandra Sheet. N.Z. geol. Surv. Bull. n.s. 2, fig. 10, pl. fac. 20, 
map fac. 40; 1910. The Geology of New Zealand, 236. 


An extensive high river terrace at Clyde near the lower end 
of the Dunstan gorge of Clutha River, possibly built during the 
Penultimate Glaciation of the Main Divide (25 miles NW) and 
thus perhaps partly fluvio-glacial. Coarse schist blocks lie on the 
surface of the terrace and in its upper part. ParK considered that 
the terrace marked the terminal position of an extended Pleisto- 
cene glacier (see also FERRAR, 1928). 


(H.J. HARRINGTON). 
CLYDE RIVER BEDS 
(Canterbury). 


Park (J.), 1904. On the Subdivision of the Lower Mesozoic 
Rocks of New Zealand. Trans. N.Z. Inst., 36, 391. 


Park used the name for a « magnificent pile of clastic rocks », 
not less than 40,000 ft thick, which he measured in one continuous 


ai isu a NA hee Se N Permian-Jurassic 
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upward sequence W from the fossiliferous beds of Rocky Gully, 
Mt Potts (Kaihikuan, Mid Triassic) to the foot of Mount Goethe, 
on the main alpine divide, including sandstone (locally pebbly), 
greywacke, shale and claystone. Although Park found no fossils, 
he believed that the Clyde River Beds should be correlated with 
« the Mataura and Maitai formations of Jurassic age ». They are 
classed as undifferentiated Jurassic-Triassic-Permian in the Geo- 
logical Map of New Zealand (1948). 
(C.A. FLEMING). 


COAL MEASURES AND FRESHWATER BEDS. 


New Zealand coal measures and freshwater beds are dated 
and paleontologically characterized, mainly by plant microfossils 
(Couper, 1953a, 1954a), as follows: 


Jurassic and Lower Cretaceous: see Ohika Beds, Hawks 
Crag Breccia, Topfer Formation, Cover Stream Mudstone, Te- 
maikan Stage (Kawhia and Southland plant beds), Puaroan Stage 
(Waikato Heads plant beds), Henley Breccia, Kyeburn Formation. 
Characterized by a number of unpublished species of pterido- 
spermous and coniferous pollen grains and Neoraistrickia neoze- 
landica (Couper) R. Potonie, Perotrilites granulatus Couper, Lep- 
tolepidites verrucatus Couper, Classopollis torosus (Reissinger) 
Couper (Jurassic only); Gleichenia, Blechnum, Microcachryidites 
antarcticus Cookson, Podocarpidites cf. ellipticus Cookson, P. ota- 
goensis Couper (first appearance Topfer Formation, probably 
Neocomian). Dicotyledonous leaves (first appearance base of 
Henley Breccia and upper part of Kyeburn Formation, Lower 
Cretaceous). 

Artocarpidium arberi Laurent, a dicotyledonous leaf, suppo- 
sedly from the Jurassic Waikato Heads plant beds (ARBER, 1917) 
is actually from the Upper Cretaceous Pakawau Group (McQUEEN, 
1955). 


Upper Cretaceous (Clarence, Raukumara and Mata Series) : 
see Seymour River Coal Measures, Paparoa Beds, Pakawau 
Group, Taratu Formation, Papakaio Formation (part), Shag 
Point Group. 

An assemblage of conifers including Dacrydium microsacca- 
tum Couper (first appearance Seymour River Coal Measures), 
Dacrydiumites mawsonii Cookson, D. ruei Cookson (first appea- 
rance Paparoa Beds), Microcachryidites antarcticus Cookson, and 
Podocarpidites otagoensis Couper, characterize all New Zealand 
Upper Cretaceous spore and pollen floras. ; 

Restricted forms: Peromonolites boweni Couper, Tricolpites 
lilliei Couper, T. pachyexinus Couper. 

First appearance of: Nothofagus kaitangata Te Punga, Pro- 
teacidites palisadus Couper (Paparoa Beds); Proteacidites ade- 
nanthoides Cookson, P. cf. crassus Cookson, Nothofagus aff. men- 
ziesii Oerst, Tricolpites waimumuensis Couper, T. striatus Couper, 
Liliacidites kaitangataensis Couper, L. intermedius Couper, Poly- 
colpites clavatus Coupe: (Mata Series). 
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Last appearance of: Podocarpidites otagoensis, Dacrydium 
microsaccatum. 

McQuEEN (1956) described 17 species of Cretaceous pterido- 
phytes and cycads. Some species of Ptilophyllum, Taeniopteris, 
Phyllopteris and Sphenopteris have usefully restricted strati- 
graphic ranges. 


Eocene (Dannevirke and Arnold series): see Abbotsford 
Mudstone (Dannevirke Series) and Waimeamea Series, Nightcaps 
Group (Beaumont Coal Measures), Gore Lignite Measures (part), 
Brunner Beds, Papakaio Formation (part), Reefton Coal Measures, 
Waikato Coal Measures (Arnold Series). 

Restricted forms: Nothofagus flemingii Couper, Tetracolpo- 
rites oamaruensis Couper, Dicotetradites clavatus Couper, Trior- 
ites spinosus Couper. Firt appearance of : Nothofagus astra Cou- 
per, N. matauraensis Couper, Nothofagus sp. (fusca group), Phyl- 
locladus, Dacrydium aff. cupressinum Soland. ex Forst. f., Lep- 
tospermum, Metrosideros, Dracophyllum, Plagianthus, Proteacid- 
ites annularis Cookson, Tricolpites matauraensis Couper, T. al- 
veolatus Couper, Triorites harrisii Couper. Last appearance of: 
Nothofagus kaitangata Te Punga, Dacrydiumites mawsonii Cook- 
son, D. ruei Cookson, Microcachryidites antarcticus Cookson, Pro- 
teacidites palisadus Couper, P. adenanthoides Cookson, P. cf. 
crassus Cookson, Tricolpites striatus Couper, Polycolpites clav- 
atus Couper. 


Lower Oligocene (Landon Series): see Gore Lignite Measures 
(part), Duntroonian Stage. 

Many Eocene species lacking, but otherwise similar to upper 
Arnold (Upper Eocene) floras, characterized by abundant Notho- 
fagus matauraensis and N. astra. First appearance of: Halora- 


gacidites trioratus Couper, Triorites scabratus Couper, Elytranthe 
striatus Couper. 


Upper Oligocene (Waitakian and Pareora series) : see Gore 
Lignite Measures (part), Central Otago Lignites (part). 

First appearance of: Nothofagus cranwellae Couper, N. echin- 
ata Couper, Triorites waitahuensis Couper, Podocarpus cf. da- 


crydioides A. Rich. Last appearance of: Proteacidites annularis 
Cookson. 


i Miocene (Southland and Taranaki series) : see Central Otago 
Lignites, Mokau Series, Longford Beds, Altonian Stage, Mangonui 
Lignite Beds. 

Nothofagus echinata abundant in Southland floras. N othofag- 
US Sp. (fusca group) common to abundant in Taranaki floras. 
First appearance of : Compositae, Rhopalostylis, Astelia, Polypodi- 
idites inangahuensis Couper, Dicksonia cf. squarrosa Swartz, 
Laurelia cf. novae-zealandiae Cunningham, Coprosma. Last 
appearance of: Nothofagus echinata, N. astra, Tricolpites alveo- 
latus, T. matauraensis, T. waimumuensis. 


Pliocene (Opoitian-Waitotaran stages): see Waitahu Beds, 
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Tauranga Group, Waimumu and Waihaka Quartz Gravels. Bee- 
sons Island Series, Dunedin Volcanic Complex. 
Coniferous pollen and fern spores comparatively more abun- 
dant than in Miocene floras. First appearance of a number of 
Recent forms (see Couper & McQueEEN, 1954). Last appearance 
of: Nothofagus cranwellae, N. matauraensis, Triorites harrisii 
T. scabratus. l 


Pleistocene (Nukumaruan Stage, Castlecliffian Stage, Hawera 
Series) : see Puketoka Formation, Hinuera Beds, Maxwell For- 
mation, Rapanui Formation, Kowai Gravels (Canterbury), Old 
Man Gravels, Moutere Gravels, Glenhope Beds, Paringa For- 
mation. 

Last appearance of: Triorites waitahuensis, Polypodiidites 
inangahuensis (Lower Nukumaruan). Extinct forms of spores and 
pollen grains have not been recognized in Castlecliffian and 
younger beds but a number of extinct species of leaves, fruits and 
seeds from Nukumaruan and Castlecliffian beds were described 
by McQUuEEN (1954). 

(R.A. Couper). 


BOAL POINT BRECCIA oe ieit ae avons ove byl Lower Miocene 
(Northland). 


Bett (J.M.) & Crarke (E. de C.), 1910. Geological Recon- 
naissance of Northernmost New Zealand. Trans. N.Z. Inst., 42, 620. 

Andesitic rocks at Parengarenga North Head, forming the 
pper part of the Coal Point Series. They are not really breccias, 
but conglomerates with rounded pebbles of andesite, as pointed 
sut by BARTRUM & TuRNER (1928, 115). The term is obsolete. 


(R.F. Hay). 


COAL POINT SERIES .... Upper Oligocene - Lower Miocene 

(Northland). 

BELL (J.M.) & Crarke (E. de C.), 1910. Geological Recon- 
naissance of Northernmost New Zealand. Trans. N.Z. Institute, 
12, 618. 

Type section: Parengarenga North Head. The rocks were 
livided into a lower group of sandstone with molluscan and plant 
mains, andesitic fragments, and thin lignite seams, and an upper 
Toup of andesitic breccias. BARTRUM & TURNER (1928, 111) divided 
he series into three groups, the lower of basal conglomerate, 
nudstone and sandstone; the middle of andesitic conglomerates; 
nd the upper of sandstone and conglomerate. They correlated 
he basal conglomerate of the lower beds, i.e. the barnacle con- 
Jomerate of Hoopers Point (with Hexalasma), with the Waitemata 
series (Miocene). The beds immediately above the barnacle con- 
lomerate, however, are Waitakian (Oligocene) and the con- 
lomerate of the middle beds contains pebbles of the underlying 
ocks, so perhaps marks an unconformity between the Oligocene 
nd Miocene. Couper (1952, 347) compared plant microfossils 
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from Coal Point with a flora from Coopers Beach, Mangonui 
(? Lower Miocene). A microfauna from sandstone 10 ft below 
the lignite-bearing volcanic breccia at Coal Point is Altonian. 


(RETHA) 


COBB BED (COBB RIVER BEDS) ....... Middle Ordovician 
(North-west Nelson). 


Kestr (R.A.) & Benson (W.N.), 1929. Ordovician Graptolites 
of North-West Nelson. Trans. N.Z. Inst., 59, 843, 845. 


Fossiliferous lower Llandeilian members of the Mount Arthur 
Group (q.v.). 
(A.R. LILLIE). 


COBDEN LIMESTONE Weenie gae ae e Oligocene 
(North Westland). 


McKay (A.), 1877. Reports relative to Collections of Fossils 
made in the West Coast District, South Island. N.Z. geol. Surv. 
Rep. geol. Explor. 1873-4, 74-5. 


Not defined, but refers to the prominent limestone cut by the | 
Grey River between Greymouth and its northern suburb Cobden. 
The undefined name Cobden Series had previously been used by 
Hector (1870). Moraan, after using « Beds » (1909, 14), reverted | 
to « Limestone » (1911, 68) when he remarked on transition down- 
wards to the Port (Point) Elizabeth beds, and «a fairly sharp 
passage from a soft yellowish sandy limestone to blue mudstone 
of the succeeding formation ». The Cobden «formation ə was 
defined by Gace (1952, 49) as « extending from the lowest hard 
limestone band in the Greymouth gorge to a lithologically and 
faunally defined break... on the north slopes of Tyndale’s Hill, 
Greymouth ». 

At Greymouth, the Cobden Limestone is a hard muddy lime- 
stone with bands of very calcareous mudstone, thickest towards 
the top and the base, separated into two parts by a coarse calcar- 
eous greensand band, up to 6 ft thick, showing an irregular lower 
contact with the lower part of the limestone. The proportion of 
glauconite decreases gradually upwards from the greensand band. 
The total thickness, given by Gace as about 700 ft, may locally 
exceed 1,000 ft. The top of the Codben Limestone is eroded 
beneath unconformably-overlying late Tertiary beds. The lime- 
stone is widespread throught the Grey-Inangahua Depression, and 
in the coastal belt N from Greymouth to Cape Foulwind; it is 
locally pure and crystalline. Correlatives beyond this region are 
discussed by HENDERSON (1929). 

Few macrofossils have been collected from the Cobden Lime- 
stone; they include Parvamussium sp., Cirsotrema sp., Liothyrella 
sp., Stethothyris tapirina (Hutton). Foraminifera are abundant in 
the muddier beds. Age : Whaingaroan-Waitakian. 


(R.P. Suaeate). 
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COLLINGWOOD SERIES ................ Lower Paleozoic 
(North-west Nelson). 


PARK (J.), 1905. On the Marine Tertiaries of Otago and Can- 
terbury, with Special Reference to the Relations existing between 
the Pareora and Oamaru Series. Trans. N.Z. Inst., 37, 551 (table). 


Obsolete name intended to refer to the Lower Paleozoic beds 
of NW Nelson. 


See: AORERE and MOUNT ARTHUR GROUPS. 
(A.R. LILLIE). 


COMPLEX POINT SCHIST <... erene e nmasi (?) Paleozoic 
(Campbell Island). 


OLIVER (R.L.), 1950. Preliminary Report on the Geology of 
Campbell Island. N.Z. Dept. sci. ind. Res. Cape Exped. Ser. Bull. 3, 
14 (as Complex Point Formation). 


Unfossiliferous schist, perhaps phyllite, locally micaceous, 
with lenses and veins of quartz, of unknown thickness, constituting 
the oldest rocks exposed at Campbell Island (type locality, Com- 
plex Point) unconformably overlain by Garden Cove Formation 
‘Upper Cretaceous). 

(C.A. FLEMING). 


BONICAL HILLS COMPLEX ............... Late Paleozoic 
(South Otago). 
Woop (B.L.), 1956. The Geology of the Gore Subdivision. 
EZ. geol. Surv. Bull. (n.s.) 53, 37-38, 71-77. 


Spilites, keratophyres and albite dolerites, often brecciated, 
sore or less concordant with greywackes of the Waipahi Group 
{q.v.) and exposed along the railway line from ł to 2ł miles 
& of Conical Hills and for a few miles in either direction along 
the strike which is approximately NW-SE. Correlated with the 
volcanics of the Black Hills Complex (q.v.). 


(D.S. Coomss). 


CONWAY BEDS I oee e toe Sic eee oases ar Oligocene-Miocene 
(North Canterbury-Marlborough). 

Hector (J.), 1884. N.Z. geol. surv. Rep. geol. Explor. 1883-84, 
6, xiv (table only). — McKay (A.), 1886. Ibid., 1885, 17, 80. 
© Calcareous arenaceous mudstones, locally glauconitic, espe- 
\ially towards the base, named from Conway River, Canterbury- 
Marlborough boundary, and equivalent to the « Grey Marls » of 
canterbury and Marlborough. 


(J. Marwick). 


EDOIGSO NB BEDS eese aii ea coh e i a Oligocene 
(North Canterbury). 


Fyre (H.E.), 1931. N.Z. geol. Surv. 25th. ann. Rep. (n. s.), 6. 
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Named from Mount Cookson, limestone capped, 12 miles N 
of Waiau. Breccias and stratified tuffs with basaltic and basanitic 
flows and pillow lavas, locally with limestone and some igneous 


conglomerate interbedded. 
(J. Marwick). 


CORALLINE LIMESTONE ............----+-+++05: Tertiary 


Obsolete informal variants of Raglan Limestone and Waito- 


tara Coralline Series (q.v.). 
(C. A. FLEMING). 


COUTTS CREEK BASAL ASH ......... Lower Pleistocene 
(North-west Wellington). 


Oncatey (M.), 1946. Ground Water Resources of the Palmer- 
ston-Wanganui Basin. N.Z. J. Sci. Tech., B26, 201. 


Name applied to a bed of pumice tuff in the Castlecliffian of 
Turakina district, the «Coutts Creek Horizon» of Superior 
Oil Co. (N.Z.) Ltd (M.S.); a synonym of the Kaimatera Pumice 
Sand. 

(C. A. FLEMING). 


COVERHAMtSERIES sooo Gore Coe oa Cretaceous 
(Marlborough). 


Morgan (P.G.), 1918. Table of Cretaceous and Tertiary For- 
mations in New Zealand, in CHapman. N.Z. geol. Surv. pal. Bull., 
7, 40. 


The name was introduced in a table, as « Coverham, Waiau- 
toa or Clarence River Series» for rocks in N Canterbury and ~ 
Marlborough classed as Middle Cretaceous (Albian or Cenoma- 
nian) in age, i.e. for the beds on which THomson’s Clarentian | 
{a.0.) was based, but was used only by Morgan and is now obso- | 
ete. 


(C. A. FLEMING). 


COVERIAN STAGE eee Lower Cretaceous 


WELLMAN (H.W.), 1956. The Cretaceous of New Zealand. Resu- 
menes de los Trabajos Presentados, XX Congr. geol. internac. ° 
Mexico, 353. 


Introduced in a table as a stage in the New Zealand Creta- | 
ceous below the Urutawan, faunally characterized by Inoceramus 
concentricus Parkinson, Inoceramus n. sp. aff. anglicus Woods, 
Aucellina cf. gryphaeoides (Sowerby), Turrilites circumtaeniatus 
Kossmat, and ? Myloceras sp., and correlated with the Albian. | 
In the table, the Coverian is shown, in error, in the Urewera Se- À 
ries, but is intended to be the lowest stage in the Clarence Series. 
In an unpublished manuscript Dr WELLMAN defines the Coverian 
type section as that part of the Cover Mudstone (Clarence Valley) | 
that contains Inoceramus concentricus Parkinson and Inoceramus , 
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n. sp. aff. anglicus. The Concentricus Zone consists of medium 
blue-grey mudstone with concretionary bands (1,000 ft); the 
underlying zone is dark mudstone at least 300 ft thick. The stage 
is overlain by a barren zone (? Urutawan) and underlain by the 
Wharfe Sandstone (q.v.). The name is taken from Cover Stream. 

From the type Coverian, 11 species of plant microfossils have 
been recorded, including rare dicotyledonous pollen grains (Tri- 
colpites). Other fossils include the cycad Zamites cf. takaraensis 
Walkom, the fish Diplomystus coverhamensis Chapman, a coral 
Haimesiastrea n. sp., the ammonite Turrilites cf. cirewmtaeniatus 
Kossmat and the two Inoceramus species named above. 

The Coverian is dated as Albian-Cenomanian from the occur- 
rence of Inoceramus concentricus and Turrilites circumtaeniatus; 
it is not certainly known away from the type locality. 


(C. A. FLEMING). 


COVER STREAM MUDSTONE ................. Cretaceous 
(Marlborough). 


THOMSON (J.A.), in Woops (H.), 1917. The Cretaceous Faunas 
of the North-eastern Part of the South Island of New Zealand. 
N.Z. geol. Surv. pal. Bull., 4, 2, 5 (table), fig. 2 (map); THomson 
iJ.A.), 1919. Trans. N.Z. Inst., 51, 314. 


THOMSON suggested a classification of strictly local application 
for the sequence of Cretaceous beds at Coverham, Marlborough, 
in which the Cover Creek Mudstone lay between the Wharfe 
Gorge Sandstone (below) and the Nidd Sandstone and Mudstone 
(above). He described the beds as black micaceous mudstones with 
small irregular calcareous concretions, and occasional beds of 
sandstone, which yielded (inter alia) Turrilites circwmtaeniatus 
Kossmat, Dimetobelus superstes (Hect.), and Inoceramus concen- 
tricus Parkirson, to which Woops attributed a Lower Utatur 
(Albian-Lower Cenomanian) age. 

WELLMAN (1955a, 93-118) revised the Coverham section and 

i demonstrated structural complications that destroy the simplicity 
iof THomson’s sequence of formations. He classed the lower part 
of the Cover Stream Mudstone in the Zone of Inoceramus concen- 
i tricus and the upper part in the Zone of I. porrectus Woods, which 
also includes the upper parts of THomson’s Sawpit Gully Mud- 
‚stone and Wharfe Mudstone. These zones were classed in THOM- 
/son’s Clarence Series (as restricted by WELLMAN) and were sub- 
‘sequently named the Coverian and Ngaterian stages (WELLMAN, 


` 19564). 
; (C. A. FLEMING). 


(CULVERDEN SERIES ............--+++++: Lower Tertiary 
| (North Canterbury). 

| Haast (J.), 1871. On the Geology of the Amuri District, in 
tthe Provinces of Nelson and Marlborough. N.Z. geol. Surv. Rep. 
geol. Explor. 1870-71, 25-46. 
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(Culverden Series, continued) 


An obsolete name for limestone and volcanics, originally 
referred to the Jurassic, but, as noted by McKay (1886, 37) 


actually Tertiary. 
(R.P. SUGGATE). 


CURIOSITY SHOP BEDS oa ae. ee eee tee Oligocene 
(Mid Canterbury). 


Haasr (J.), 1872. Report on the Geology of the Malvern Hills, 
Canterbury. N.Z. geol. Surv. Rep. geol. Explor. 1871-72, 30-31. 


A sequence of sand, calcareous sandstone (sandy limestone) 
with interbedded tuffaceous clay, fossiliferous greensand, and 
greenish-grey sand, the most complete description being by 
McKay (18810). 

The sequence is one of those much discussed in the period 
1880 to 1920, in connection with the existence or non-existence 
of significant breaks in the late Cretaceous-Tertiary rocks of 
New Zealand. ScHoFIELD (1951, 208-9) gives the age of the calca- 
reous sandstone as Duntroonian and of the fossiliferous green- 
sand as Otaian-Hutchinsonian. No fossil lists giving modern 
determinations have been published. It seems preferable to aban- 
don the use of « Curiosity Shop» in a formation name that 
embraces several lithologic units. 

(R.P. SUGGATE). 


DANNEVIRKE SERIES +. aoe. oe ee ce Lower Eocene 


FINutay (H.J.) & Marwick (J.), 1947. New Divisions of the 
Upper Cretaceous and Tertiary in New Zealand. N.Z. J. Sci. Tech. 
B 28, 229 (table). 


The name Dannevirke Series was proposed as a biostratigra- 
phic series to include, in upward succession, the Waipawan, Man- 
gaorapan, Heretaungan and Porangan stages (q.v.), which have 
their type localities in Dannevirke Subdivision, S Hawkes Bay. 


(C. A. FLEMING). 


DANSEY GRAVELS F (2) = Miocene-Pliocene 
(Central Otago). 


HarRINGTON (H.J.), 1955. The Geology of Naseby District, 
Central Otago. N.Z. J. Sci. Tech. B 36, 594. 


In Kyeburn Valley, Naseby district, white clays at the top 
of Wedderburn Formation gradually become sandy and brown in 
colour and pass upwards to the Dansey Gravels which consist 
of at least 500 ft of coarse, steeply-tilted piedmont gravels and 
boulder beds deposited during the first major movements of the 
Kaikoura Orogeny. The name is derived from Dansey Pass at 
the head of Kyeburn Valley. 


i 
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Similar steeply-tilted gravels occur near the margins of other 
depressions in the Central Otago range and basin province and 
are overlain by gently-tilted Maori Bottom Gravels (see Manuhe- 
rikia Series). The climactic movements of the Kaikoura Orogeny 
are recorded by the unconformity. Wedderburn Formation is a 
local representative of the Upper Coal Measures, which in other 
places in and near the Southern Alps pass upwards to steeply- 
tilted gravels that can be correlated lithologically and diastrophi- 
cally with the Dansey Gravels. Among the correlatives are the 
Kurow Gravels, unnamed gravels in the Pareora district, some 
of the gravels of N Canterbury and Marlborough, and possibly 
the Glentanner and Benmore beds of Tasman Valley. These beds 
probably have slightly different ages in each locality. It can be 
suspected that the Dansey Gravels and their correlatives are only 
gently tilted in the interiors of larger depressions, but confirma- 
tion is difficult because of the ubiquitous covering of younger 
gravels. 

(H.J. HARRINGTON). 


DARK CLOUD SERIES~......:........- Lower Ordovician 
(Southland). 


KEBLE (R.A.), in Benson (W.N.), 1933. The Geology of the 
Region about Preservation and Chalky Inlets, South-west Fiord- 
land, New Zealand. Part I. Trans. N.Z. Inst. 63, 403. 


The upper part of the Fiordland Division (q.v.), correlated by 
Keble with the Bendigonian of Australia. Characteristic fossils 
are graptolites, Tetragraptus (s.s.), Dichograptus, Goniograptus. 

Neither this nor other divisions of Ordovician fossiliferous 
rocks proposed by KEBLE have been shown on maps of the Pre- 
servation Inlet region. 


(B.L. Woop). 
DARRIWILIAN STAGE. 
See: ORDOVICIAN STRATA. 
DART RIVER LIMESTONE ................ (?) Ordovician 


Hector (J.), 1884. Progress Report. N.Z. geol. Surv. Rep. geol. 
Explor. 1883-84, 16, xv (table). 

Lower Paleozoic limestone at Dart River, tributary of Wanga- 
‚peka River, NW Nelson. No fossils are known. It is cor- 
irelative with the Mt Arthur Limestone in the same district (q.v.) 
‘which contains Ordovician fossils. 


(G.W. GRINDLEY). 


İDEADMANS CREEK GROUP ............. Upper Miocene 
| (Marlborough). 

THomson (J.A.), 1913. Great Marlborough Conglomerate. 
N.Z. geol. Surv. ann. Rep., 7, 123; 1919, Trans. N.Z. Inst., 51, 343 
(Beds). 
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(Deadmans Creek Group, continued) 


Type locality : Deadmans Creek, 74 miles N of Clarence 
Bridge. 

Sandstones crowded with shells along certain layers, some 
bands containing predominantly Polinices, others Turritella and 
others Glycymeris ... they contain pebbles the majority of which 
are greywacke and quartz, but one pebble of basalt was observed 
and some blocks of fossils are apparently derived. Thickness 
200 ft. THomson thought the beds were interstratified with the 
Great Marlborough Conglomerate, but Kine (1937, 25) correlated 
them with his Medway Series ans stated that they underlie the 
conglomerate, separated by an erosion surface that in places cuts 
out the Deadmans Creek beds altogether. MacpHERSON (1952, 269) 
used the name Deadmans Creek Group for 1,000 ft of dark grey 
mudstones, fine conglomerates and alternating sandstones, exposed 
along the left bank of Kekerangu Stream downstream from the 
Glencoe Stream junction, which he considered to range in age 
from Altonian to about Waiauan. 

(J. Marwick). 


DEBORAH LIMESTONE ................ Lower Oligocene 
(Otago). 
Park (J.), 1918. The Geology of the Oamaru District. N.Z. 
geol. Surv. Bull. 20, 17, 51. 


See: MCDCNALD LIMESTONE. 


DEBORAH VOLCANIC FORMATION .... Lower Oligocene 
(Otago). 


Park (J.), 1918. The Geology cf the Oamaru District. N.Z. 
geol. Surv. Bull., 20, geol. maps and sections (Deborah Tufts). 


The beds were first mentioned by ManrteLL (1850, 325) thus: 
« The volcanic grit at Kakaunui ... contains a great variety of 
crystalline volcanic products, as hornblende, augite, garnets, etc. ». 
Hutton & Uxricn (1875, 55, text and Fig. 7) briefly described two 
separate volcanic formations at Oamaru Cape as part of the 
« Oamaru formation »; the upper of these corresponds with the 
Deborah Formation of later authors. McKay (1877g, 66) mentioned 
them as a « younger series of volcanic rocks » (i.e. younger than 
those underlying the « Ototara limestone » and later known as 
the Waiareka tuffs), including tuffs cropping out N of Oamaru 
which Park later confused with Waiareka tuffs. Tuomson (1906, 
482-95) presented a detailed account of the mineralogy and occur- 
rence of the volcanic breccia exposed on both sides of Kakanui 
River near the mouth, referred to it as « mineral breccia », and 
considered it the source of the « Kakanui gem sands » of neigh- 
bouring beaches. 

Although Park (1918) used the name Deborah Tuffs in his 
geologic maps and sections, the accompanying text refers to the 


same strata as « Kakanui Tuffs and (or) Breccia ». Synonymy is — 
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clearly indicated by comparison of his description and sketches 
of the Kakanui river-bank sequence (pp. 58-9) with a « Geologic 
Map of Kakanui and Vicinity » (facing p. 66). The «Kakanui 
tuffs and breccias » were described (p. 66) thus: <... the breccia 
consists of rudely bedded coarse angular tachylitic material, set in 
a matrix of volcanic ash cemented by carbonate of lime. On the 
coast north of Kakanui the coarser tachylitic material gives place 
to finer ash, usually well bedded and often brecciated with angu- 
lar blocks of vesicular basalt ». The occurrence of fossils at other 
localities was mentioned. Concerning position (p. 67) : « The Ka- 
kanui tuffs and breccias are in most places followed con- 
_formably by the upper band of Oamaru stone [= McDonald Lime- 
stone]... ». The map name « Deborah » is derived from railway and 
road cuttings near Deborah station which expose the tuff. Under 
| the separate heading « Volcanic Rocks overlying the Ototaran », 
| Park (1918, 75-6) described tachylitic breccia, set in a crystalline 
| calcite matrix and overlain by stratified tuffs and breccias with one 
| or more sheets of dolerite or basalt, near the Oamaru Harbour 
| breakwater and at other places near the town. His reason for 
{separating these volcanic rocks from the Kakanui (= Deborah) 
i tuffs and breccias is not clear, since it was known that they were 
(overlain by the « Deborah» (= McDonald) limestones, as for 
(example at Hutchinsons Quarry (Park, 1918, geol. map legends 
i and pp. 58, 59-60). UTTLEY (1918, 107) implicitly correlated the 
| « Kakanui tuffs » with the Oamaru Harbour volcanic rocks in an 
«excellent account of the sequence of limestones and tuffs at 
(Oamaru. 
Gace (1957, 41) adopted « Deborah » in preference to « Kaka- 
raui», the latter name having been applied previously to other 
ormations. A type section was prescribed on the S bank of the 
[Kakanui River between 10 and 21 chains from the mouth. BENSON 
141943, 116; 1944, 72) described the petrography of the volcanic 
frocks. The formation varies abruptly in thickness, attaining a 
maximum of about 300 ft. It probably accumulated on a polyzoan- 
wbrachiopod-bioherm capping slightly older wave-truncated vol- 
zanic seamounts. Chiefly from microfaunal evidence, the age of the 
‘Deborah Formation is Whaingaroan (Lower Oligocene). The for- 
mation is limited in distribution to the Oamaru district. 


(M. Gace). 


[DIAMOND PEAK GROUP ieee Jurassic 
(Southland). 


Woop (B.L.), 1956. The Geology of the Gore Subdivision. N.Z. 
weol. Surv. Bull. 53, 64-6. 


. Coarse tuffaceous sandstone and mudstone containing marine 
vossils, a few beds of roundstone conglomerate, and yellow-brown 
trkosic sandstone, totalling 4,180 ft., in the hills south-east of 
‘yore, about Diamond Peak, on the N limb of the Hokonui Syn- 
line. The lowest bed rests conformably on Triassic (Otapirian) 
)\trata, the highest is overlain conformably by a prominent bed of 
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(Diamond Peak Group, continued) 


intraformational conglomerate, with ripple-marked sandstone 
containing plant fossils, of the Ferndale Group. 

The Diamond Peak Group is Aratauran to Temaikan in age 
and includes the Bastion, Flag Hill, and part of the Putataka 
Series of Cox and McKay’s classification. 

(B.L. Woop). 


DINORNIAN STAGE Mes 26 ane Oe oes sete oe Poker Holocene 


Park (J.), 1910. The Geology of New Zealand (Whitcombe 
& Tombs, Ltd.), 251-3. 


Proposed as a stage to include the superficial Holocene depo- 
sits of New Zealand, characterized by the remains of moas (Di- 
nornis, etc.) but not used subsequently. 
(C.A. FLEMING). 


DIXON SILT. 
See: KAURU FORMATION. 


DOWLING BAY LIMESTONE ............ Middle Miocene 
(Otago). 
Fınıay (H.J.) & McDowarr (F.H.), 1923. Fossiliferous Lime- 
stone at Dowling Bay. Trans. N.Z. Inst., 54, 106-114. Service (H.), 
N.Z. J. Sci. Tech., 15, 266-274 


Greyish impure limestone with thin irregular interbedded 
mudstone layers at Dowling Bay near the mouth of Otago Har- 
bour, at head of Hoopers Inlet and Sandymount, first referred to 
by Brarr (1879). Contains 69-91 % of CaCO, and 5-22 % of 
matter insoluble in HCl. Lithologically similar limestones occur 
at depths of 100 and 120 fathoms at 18 and 14 miles respectively 
NE and SE of Taiaroa Head at mouth of Otago Harbour. The 
Mollusca contained in the Dowling Bay beds are also in the — 
Awamoan Oligocene beds with which Fınray & McDowat. and 
SERVICE correlated the formation, the latter emphasising corre- 
lation also with the Goodwood Limestone. FINLAY & Marwick 
(1948) indicated that though most of the 93 species of Forami- 
nifera in the Goodwood Limestone are also in the Dowling Bay 
Limestone, the latter contains Cibicides deliquatus Fin. and 
Loxostomum truncatum Fin. which are characteristic of the — 


Waiauan Stage. (W.N. Benson) 


DRIFT FORMATION -a eaa A .. Late Pleistocene 
(North-west Wellington). 

i Park (J.), 1887. On the Geology of the Western Part of Wel- 

lington Provincial District, and Part of Taranaki. N.Z. geol. Surv. 

Rep. geol. Explor. 1886-87, 18, 59. 


An obsolete synonym for THomson’s Hawera Series (q.v.) in 
Taranaki and western Wellington. 


(C. A. FLEMING). 
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DRURY COAL SERIES 
(Auckland). 


HUTTON (F.W.), 1871. On the Relative Ages of the Waitemata 
Series and the Brown Coal Series of Drury and Waikato. Trans. 
N.Z. Inst., 3, 244-9. 


HuTTON vaguely introduced the names Drury Coal Series and 
Waikato Coal Series, stating (p. 248) that he considered the coals 
at Waikato, Drury, Maramarua and Paparata to be all of the same 
age. Until some significant difference is found between the two 
it appears desirable to reject one name. Neither has preference 
through priority, but the Waikato coalfield is the more extensive, 
and hence Waikato Coal-measures (q.v.) should be retained, and 
Drury Coal Series rejected. 


SHWE Sie RRM ENG T T Eocene 


(D. Kear). 


DUN MOUNTAIN MINERAL BELT (BEDS) .... (?) Permian 
(Nelson). 


Hector (J.), 1884. Progress Report. N.Z. geol. Surv. Rep. geol. 
_ Explor, 1883-84, 16, xv (table). 


The name commonly applied to the ultramafic belt of the 
Nelson highlands, a few miles E of Nelson City, consisting of 
peridotite and dunite lenses associated with Upper Paleozoic vol- 
canic rocks and sediments. The belt is known to extend for 
nearly 100 miles from D’Urville Island in the N to the Red Hills 
near Tophouse in the S, where it is cut off by the Alpine Fault. 
For the whole of this distance the ultramafic lenses and volcanics 
conform closely to the strike of the Upper Paleozoic sediments, 
following the boundary between the Permian (Maitai Series) and 
{?) Carboniferous (Te Anau) rocks. This strict conformity is the 
more surprising as the sediments are closely folded and near- 
vertical throughout. Although the Te Anau rocks contain abun- 
dant contemporaneous volcanics, the Maitai rocks do not. This 
has led to the belief held by many New Zealand geologists that 
the ultramafic rocks were emplaced at about the same time as the 
associated volcanic lavas and before deposition of the non-volcanic 
Maitai rocks. So far no satisfactory mechanism for emplacing the 
ultramafic rocks has been suggested. It is however certain that 
they were emplaced laterally, probably from the W, since they 
show no « roots » or dykes extending downwards into the under- 
lying (?) Carboniferous (Te Anau) sediments. 

(G.W. GRINDLEY). 


| DUNEDIN VOLCANIC COMPLEX . ? Upper Miocene-Pliocene 
` (Otago). 

In volcanic complexes of varied flows which have been moder- 
ately folded and faulted, as in the Dunedin District, it is possible 
{to treat widespread and petrographically distinctive lava-fiows 
{as horizon-marking stratigraphical units, and to determine not 
(only the details of their deformation from the positions of their 
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boundaries on a topographically contoured map, but also the ages 
of other flows by the relation of their outcrops to those of the 
horizon-marking flows. 

Overt eruptive activity in Dunedin Central District com- 
menced late in the Miocene and flows were poured out over an 
extensive peneplain cut obliquely across a gently dipping series 
of Mid Miocene to Cretaceous stratified rocks and underlying 
schists. Lavas covered about 200 square miles in Dunedin district 
and extended into surrounding areas. Erosion has since stripped 
the lavas from portion of the region. 

Eruptive activity commenced in the late Miocene and com- 
prised four principal phases in which sub-phases are recognized. 
The Initial Eruptive Phase opened with tranquil or explosive 
ejection of almost purely feldspathic trachytic lavas and fragmen- 
tal rocks, the chemical nature of which shows them to have been 
probably the results of extreme crystallization-differentiation of 
parental basaltic magmas. The upper surface of these trachytic 
accumulations is the earliest horizon-marking surface in the 
Dunedin District (MarsHALL, 1914, fig. 3, Flow No. 1) produced by 
volcanism. 

The rocks of the First Major Eruptive Phase which rest on 
these trachytic accumulations are differentiation products of a 
second uprising parental basaltic magma. Their lower members 
are basalts, overlain by are less basic but in no way distinctive 
or extensive rocks, above which is Marshall’s « kaiwekite » (1914, 
Figs. 2 and 3, Flow No. 13), which extends over 20 square miles. 
This phase closed with explosive eruptions of richly feldspathic 
late products of magmatic differentiation which, together with 
lapilli and erosion products, accumulated to form extensive flood- 
plain deposits in shallow synclinai valleys, containing plant 
remains indicating very late Miocene age. 

Volcanic flows of the Second Major Eruptive Phase are more 
numerous, varied and widely distributed, and were derived from 
at least three successive magmatic differentiation sequences. The 
first of these subphases commenced with basaltic effusions, fol- 
lowed by rather more feldspathic and alkaline rocks, closing 
with the massive and widespread Logan’s Point Phonolite of 
Marsma (1914, Fig. 2, Flow No. 14) which can be traced through- 
out about 25 square miles. 

The older (chiefly basaltic) rocks of this early subphase of 
the Second Major Eruptive Phase form an eastward thinning 
wedge which cuts out at Otago North Head where Logan’s Point 
Phonolite lies directly on the kaiwekite. 

_The volcanic products of the middle subphase of the Second 
Major Eruptive Phase are voluminous, widespread and varied. 
The earliest products, basaltic, were followed by more feldspathic 
and alkaline rocks, variable in character and alternating with 
basaltic rocks. The latest, most alkaline and widespread of these 
is the Waitati Phonolite, by far the most extensive flow in the 
Dunedin District, represented throughout an area of nearly 
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120 square miles. Flow 25 at North Head (MARSHALL, 1914, Figs. 2 
and 3) is portion of this, also some flows classed as Signal Hill 
Phonolite by MarsuHatt (1906) who, however, included other 
flows also, so that the term should be abandoned. The late sub- 
phase of the Second Major Eruptive Phase is represented chiefly 
near Dunedin itself. The early basaltic flows contain a distinctive 
dolerite illustrated by Marsmarı (1906, Fig. 1, Flow No. 2) who 
however correlated it with one of the early basaltic flows of the 
First Major Eruptive Phase. It is almost invariably overlain by 
the Leith Valley « andesite» (trachybasalt) of MarsHaty (1906, 
Fig. 1, Flow No. 3) and this again by Marsnatt’s « trachytoid 
phonolite » (loc. cit., Flow 4) which it is more convenient to term 
phonolitoid trachyandesite. This very close association of two or 
three distinctive flows makes a noteworthy horizon-marking 
association extending over between 40 and 50 square miles. The 
Second Major Eruptive Phase closed with extensive explosive 
eruptions of largely feldspathic material which, mingled with 
erosion- and weathering-products, formed flood-plain deposits 
in a broad, shallow synclinal valley, the sparse plant remains in 
which are suggestive of a middle or later Pliocene age. 

The Third Major Eruptive Phase is represented chiefly on the 
NW side of Otago Harbour. Commencing with basaltic outflows, 
there followed two petrographically distinctive outpourings, an 
earlier cossyrite and an overlapping more basic phonolitoid rock 
richer in pyroxene and olivine, the « trachydolerite » of MARSHALL 
(1906), which together covered about 20-25 square miles. The 
gentle crust-movements which during earlier stages of volcanic 
history had formed a shallow syncline filled with flood plain 
deposits, increased greatly towards the close of the Pliocene. The 
present faulted anticlinal and synclinal topography then devel- 
oped, determining the main ridges and the now drowned Otago 
Harbour syncline. The movements were associated with the for- 

mation of two basaltic plugs near the highest points of the chief 
anticlinal ridge, and a phonolitic dyke was thrust into the steepest 
flank of the main anticlinal fold. Details of crustal deformation 
may be inferred from the relation of the nine horizon-marking 
flows cited to the present topographical contours. 


(W.N. Benson). 


'DUNOLLIE COAL MEASURES .......... Upper Cretaceous 
(Westland). 


Gace (M.), 1949. Late Cretaceous or Tertiary Geosynclines in 
‘Westland. Trans. roy. Soc. N.Z. 77 (3), 326 (table). 


First introduced by this name (1949) but without formal 
(definition. Later described in detail, with designation of type sec- 
(tion near Dunollie coalmining township, as Dunollie Formation 
((GacE, 1952, 37). Successions of conglomerate, light-coloured 
‘evenly-bedded sandstone and siltstone, carbonaceous shale and 
‘coal beds, with maximum total thickness of 1,000 ft, form the 
uppermost division of the Upper Paparoa Group of non-marine 
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sediments. Dunollie coal measures conformably overlie Goldlight 
Mudstone, and are unconformably succeeded by Brunner Coal 
Measures (Eocene) (WELLMAN, 1950, 9-17). The formation is not 
recognized away from the Greymouth district. It is equivalent to 
the upper part of subdivision (a) (« Upper sandstones and shales >) 
of the Paparoa Beds (Morgan, 1911, 57). For paleobotany see 
Paparoa Coal Measures. 
(M. Gace). 


DUNTROONIAN STAGE ................ Lower Oligocene 


Arran (R.S.), 1938. The Duntroonian Stage and a New Divi- 
sion of the Oamuruian System. In : SpeicHT, 1938. The Geology of 
the Mount Somers District. N.Z. Dept. sci. ind. Res. geol. Mem., 3, 
Appendix. 


The Duntroonian is the middle stage of the Landon Series, 
overlying Whaingaroan and underlying Waitakian. 

ALLAN proposed the Duntroonian for the period of dominance 
of the brachiopod fauna which has Liothyrella landonensis Thom- 
son as its most typical member. This landonensis fauna is found 
on the east side of the South Island from North-east Otago to 
Marlborough. 

The type locality is at Landon Creek, Oamaru, where the 
landonensis fauna occurs in a four-foot greensand overlying 
limestone correlated with the top of the Ototaran Stage. 

In Waitaki Valley the landonensis fauna is present in a 
number of sections at the base of the Otekaike Limestone (Wai- 
takian). 

Further W, in the Wharekuri Basin, Duntroonian Foram- 
inifera occur in the uppermost Wharekuri Greensand. Northwards 
the landonensis fauna is developed in the lower part of the 
Waihao Limestone, in greensands below the Otaio Limestone, in 
the Kakahu Limestone, in greensands at Stavely and in a glau- 
conitic limestone at Curiosity Shop on Rakaia River. In N Canter- 
bury the landonensis fauna has been found in the basal part of 
the Weka Pass Stone and has been recorded as far N as Kaikoura. 
Apart from a record of two typical elements of the landonensis 
fauna from Koiterangi Hill, Westland, it has not been found on 
the W side of the South Island, nor in Southland, ner in the 
North Island. 

Thus over the greater part of New Zealand, recognition of 
the Duntroonian depends on the microfauna which does not differ 
greatly from that of the Whaingaroan. 


Microfauna : Most of the characteristic Whaingaroan species 
such as Rotaliatina sulcigera (Stache) (rare), Vaginulinopsis 
hochstetteri (Stache), Siphogenerina striatissima (Stache), Noto- 
rotalia stachei Finlay, and the Ostracoda Cythereis hostizea 
Hornibrook, Bradleya semivera Hornib. and B. proarata Hornib. 
persist into the Duntroonian which is chiefly distinguished from 
the Whaingaroan by the presence of Notorotalia spinosa (Chap- 
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man). The ostracod Cytheralison amiesi Hornib. is restricted to 
the Duntroonian. Quadracythere chattonensis Hornib., common 
in sands of Duntroonian age at Chatton, Southland, occurs in the 
Waitakian at Brydone. 


Macrofauna: Duntroonian Mollusca include a number of 
restricted species, chiefly known from Chatton, Waikaia and 
Wharekuri, and the genera Hinemoana and Pomahaka from the 
Pomahaka estuarine beds. The oldest records of the genera or 
subgenera Glycymeris (s. str.), Eucrassatella, Megacardita, Longi- 
mactra, Scalpomactra, Zenatia, Maoricardiwm, Pyrazus, Struthio- 
laria, Clifdenia, and many others are Duntroonian and the last 
of Janupecten (subteres Marwick). The distinctive Duntroonian 
brachiopod assemblage includes Liothyrella landonensis Thoms., 
Waiparia elliptica, the first Rhizothyris (dwarf species) and Pa- 
chymagas of the huttoni line. 

Many of the Tertiary penguins described by Marries (1952) 
are Duntroonian as also are several Squalodont and Zeuglodont 

cetaceans (e.g. Kekenodon onamata Hector). 


Distribution : The Duntroonian has been mapped throughout 
New Zealand in various lithologies. 

In Southland the Duntroonian was a period of widespread 
marine transgression over coal and other terrestrial deposits. The 
sediments pass from shallow-water shell-sands at Chatton in 
the E, through calcareous mudstones and limestone into deep 
water mudstones in Western Southland. Micaceous mudstones 
with Duntroonian Foraminifera extend N along the syncline 
through Waiau and Eglinton Valleys. In Central Otago, at 
Naseby, an isolated patch of greensands with Duntroonian For- 
aminifera is a remnant of formerly widespread sediments. Along 
the E side of the South Island from NE Otago to Marlborough, 
Duntroonian is present in numerous sections as shallow water 
greensands and glauconitic limestones which contain whale and 
penguin bones in places. 

On the W side of the South Island Duntroonian is probably 
represented in the hard Cobden Limestone in Greymouth district 
and passes N through calcareous mudstone in Murchison District 
into greensand and glauconitic siltstone in NW Nelson. 

In the North Island Duntroonian appears widespread. Along 
the E coast, in Dannevirke and Hawke’s Bay, deep water sed- 
iments of the Weber Formation yield Whaingaroan to Waitakian 
microfaunas. A number of such microfaunas, intermediate in 
fauna and stratigraphic position between Whaingaroan and Wai- 
takian, are considered Duntroonian. Similar microfaunas are 
found in the upper part of the Mangatu Formation in Poverty 
Bay. i 
. In the central part of the North Island the Duntroonian is 
greensand with abundant Foraminifera and Mollusca. Further N, 
at Mangapehi, glauconitic mudstone with an estuarine Dunt- 
roonian microfauna overlies coal. In Te Kuiti district Duntroonian 
is represented by hard limestone at the base of the Te Kuiti 
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Group. A little further N, in Pirongia S.D., Duntroonian For- 
aminifera and Mollusca have been collected in Okoko Stream 
from over 400 ft of sandstone. In the Tuakau-Mercer district 
Duntroonian is represented by calcareous mudstone and sand- 
stone. Calcareous sandstone of the Torehina Formation, Coro- 
mandel Peninsula, contains Duntroonian Foraminifera. 

In Northland, where the stratigraphy is mostly obscure and 
the microfaunas sparse and badly preserved, Duntroonian has 
nowhere been recognized with certainty, although the Whangerei 
Limestone may be partly of this age. 

Climate: Although Duntroonian foraminiferal faunas lack 
orbitoids, the cidarid echinoid Phyllacanthus is common, in- 
dicating a warm, possibly subtropical climate. 

Overseas Correlation : The very close similarity of the Dun- 
troonian to the immediately post-Eocene Whaingaroan micro- 
faunas, indicates that these two stages should be closely grouped 
in the Lower Oligocene. 

(N. DE B. HorNIBROOK). 


DUSKY SOUND SERIES ......... (?) Cambrian-Ordovician 
(Fiordland). 


Park (J.), 1921. Geology and Mineral Resources of Western 
Southland. N.Z. geol. Surv. Bull., 23, 35-6. 


Dusky Sound Series is the name formerly applied to meta- 
morphic rocks between Caswell Sound and the head of Pres- 
ervation Inlet in W Fiordland. The series was founded lithol- 
ogically on the presence of marble, quartzite and other rocks of 
definite sedimentary origin interbedded in diorite-gneiss of less 
definite origin which forms the bulk of Fiordland. The proximity 
of Ordovician fossils in unmetamorphosed argillite at the entrance 
to Preservation Inlet and the lithologic similarity to Ordovician 
marbles of NW Nelson led to suggestions that the Dusky Sound 
Series is Lower Paleozoic. 

(G.W. GRINDLEY). 


E 
EARTHQUAKES MARL MEMBER 


(Otago). 
See: McDONALD LIMESTONE. 


auc cp EE EEE Oligocene 


EAST COAST VOLCANIC FORMATION 
(Campbell Island). 


OLIVER (R.L.), 1950. Preliminary Report on the Geology of 
Campbell Island. N.Z. Dept. sci. ind. Res. Cape Exped. Ser. Bull. 3, 
24-28 (as East Coast Formation). 


« A succession of apparently basaltic and andesitic lava flows, 
averaging 50 ft in thickness > (OLIVER), mostly red and scoria- 


Seater (?) Pliocene 


97 


ceous near their upper surface, some columnar, variable in texture 
locally with interbedded tuffs, about 1,200 ft thick, forms the 
higher parts of Campbell Island, conformably or disconformably 
overlying the Shoal Point Formation (Lower Pliocene). Associated 
dykes and other intrusions indicate that the main vent was in 
North West Bay and that Mt Beeman is the neck of a subsidiary 
cone. 
(C.A. FLEMING). 


EASTONIAN STAGE. 
See: ORDOVICIAN STRATA. 


EDEN GREENSAND MEMBER ........... Upper Oligocene 
(North Otago). 
See: GEE GREENSAND. 


EGMONT A S EE Ee ot ok ce eed ea T Holocene 
(Taranaki). 


GRANGE (L.I.) & Taytor (N.), 1931. Reconnaissance Soil Sur- 
vey of the Central Part of the North Island. N.Z. geol. Surv. 25th 
ann. Rep., 8 (as Egmont Shower). 


A superficial deposit of andesitic ash, derived from Mount 
Egmont, forming a fertile soil over 2,000 square miles in the 
central and western parts of the North Island, overlain in central 
and W Taranaki by younger showers (Stratford and Burrell), and 
unconformably overlying all older formations (Upper Miocene to 
Pleistocene). For distribution see GRANGE & TAYLOR (1932, map 
facing p. 34). Egmont Ash comprises material deposited by several 
showers of different eruptions, generally merging into one blan- 
keting deposit of dark red-brown sand and silt, consisting of 
angular grains of felspar, titaniferous augite and magnetite, the 
latter mineral being conspicuous when concentrated in runnels 
by rain. The ash is probably the source of some of the titan- 
magnetite deposits (of potential economic value) in the dunes and 
beaches of the W coast of the North Island. In the Ohura, Matiere 
and Ongarue districts, Egmont Ash is mixed with a small amount 
of rhyolitic ash and near Wanganui merges into superficial loess- 
like silt of uncertain origin. Near Waverley ash is interbedded 
with aeolian sand and in N Taranaki ash itself locally forms 
dunes. The ash is generally a silt a few feet thick, thinning out 
away from Taranaki, but coarsens to coarse sand near Mt Egmont, 
where it locally exceeds 20 ft in thickness. l 

(C.A. FLEMING). 


MeL DERSLIE- BLUE CLAYS... 04.0.0 4j005- Upper Cretaceous 
(Otago). 
Park (J.), 1918. The Geology of the Oamaru District. N.Z. 
geol. Surv. Bull. 20, geol. maps and sections. 
This name appears only in the map legend, and is not 
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mentioned in the text. The reference, however, is almost certainly 
to a supposed occurrence of Awamoa or « Pareora » beds in the 
upper reaches of Waiareka Stream (McKay, 1877g, 58; Hutton, 
1886, 423-4). The beds are now included in the Kauru Formation 
(q.v.) of Wangaloan (Late Cretaceous) age. 

(M. Gace). 


ERICABURN BEDS eee oe aces ieee oo e a A Pliocene 
(Marlborough). 


Kine (L.C.), 1937. The Tertiary Sequence in North-eastern 
Marlborough, New Zealand. Trans. roy. Soc. N.Z., 67, 28. 


Ericaburn is a tributary of Deadmans Creek. Mudstone and 
grit bands passing up into thick mudstone. Thickness 700 ft. 
Equivalent to Highfield beds and upper part of Bourne Con- 
glomerate. 

(J. Marwick). 


ESK# PAPA AN, ee ee ee ae Pliocene-Pleistocene 
(Hawkes Bay). 


SmitH (S.P.), 1877. Sketch of the Geology of the Northern 
Portion of the Hawke Bay. Trans. N.Z. Inst., 9, 569-70. 


The Maori word papa (flat rock; earth) is widely used for 
thick grey calcareous siltstone formations, mostly of Tertiary age. 
SmitH used the name Esk Papa for 1,000 ft of fine-grained fossil- 
iferous sediments exposed in a narrow belt from the Esk River 
to Lake Tutira, then broadening to form a wide coastal belt across 
the lower reaches of Waikari, Mohaka and Wairoa rivers, and 
thought to underlie the Napier Limestone. The rocks so mapped 
by SmirH are part of the Upper Waitotaran and Nukumaruan 
stages (Pliocene-Lower Pleistocene). 


(C.A. FLEMING). 
ETALIAN STAGE Middle Triassic 


©) '*) © O “oige’ sire *ete: T L) O e! cule, ali A a | 


Marwick (J.), 1951. Series and Stage Divisions of New 
Zealand Triassic and Jurassic Rocks. N.Z. J. Sci. Tech., B 32 (3), 
8-10. 


The Etalian is the lowest stage of the Gore Series. It is based 
on a section in Beaumont Stream, tributary of Morley Stream, 
Wairaki Survey District, Sheet S 159, Southland (Marwicx, 1953, 
12). The rocks in the type section are mostly concretionary mud- 
stones and tuffs (Browne, 1952, 528). 


The fauna includes Daonella sp. and species of Parapopano- 
ceras, Letophyllites and Ussuria. Marwick (1953, 12) correlated 
the Etalian with the Anisian. 


Apart from a single locality immediately east of Gore, Etalian 
fossils have been found only in the type sequence. 


(J.D. CAMPBELL). 
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EVERETT LIMESTONE MEMBER .............. Oligocene 
(Otago). 
See: McDONALD LIMESTONE. 


EYRE SAND GROUP ........... Upper Cretaceous - Eocene 
(Canterbury). 


MacpHERSON (E.O.), 1947. The Stratigraphy of Chalk Hill, 
Oxford Survey District, with notes on the Grading of the Chalk. 
N.Z. J. Sci. Tech., B 28, 165. 


Named from Eyre River, Oxford. The beds of this group 
(600-1,000 ft thick) strike « east along the north slope of Chalk 
Hill and Upper White Creek valleys ». 


The lowest sediments are greenish-grey tuff and glauconitic 
sandstone passing into a very dense green glauconitic member 
30 ft or more thick exposed on the left terrace of Eyre River, 
100 yards upstream from the old dam, there overlain by olivine 
basalt with columnar and pillow structure. Across the Eyre and 
presumably stratigraphically overlying these beds « coarse dark 
grey-greenish tuffaceous grit, sand, and sandy greenish mudstone 
are well exposed... In these beds Spricut discovered the Orbitoid 
fauna ». The orbitoids were first identified as Orthophragmina, 
but later, CHapmMan (1932, 483-9) recorded seven species of num- 
mulites and orbitoids. From better preserved material, FINLAY 
(1946, 240) recommended that only Asterocyclina speighti (Chap- 
man) should be recognized. He listed a composite fauna from six 
not precisely fixed horizons in the Eyre Sand Group, and showed 
that the age is pre-Bortonian (later called Mangaorapan). 

Both SpreicuT (1928a, 419) and MacpuHerson thought that the 
older, dense, 30 ft greensand was probably much older than the 
Asterocyclina bed and perhaps the origin of Conchothyra para- 
sitica Hutton, reported by McKay (18816, 49) from Eyre River, an 
Upper Cretaceous gastropod first named from a similar sequence 
at Waimakariri only 4 miles away. 


(J. Marwick). 


PANT CORAL PU BE DS oae ths + ciclo vente eile oe Lower Oligocene 
(Canterbury). 
McKay (A.), 1881. On the Trelissic Basin, Selwyn County. 
N.Z. geol. Surv. Rep. geol. Explor. 1879-80, [13], map fac. 56, 


|60, 61. 


Marine fossiliferous tuff of Duntroonian age interbedded in 
Landon Series limestones in the Tertiary outlier of Castle Hill 
(Trelissic) Basin, named from the abundance of Flabellum pavo- 


ninum distinctum (Edwards & Haime). 
(C.A. FLEMING). 
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FANAL RHYOLITE oseese oroa ee A sta Pliocene-Pleistocene 
(Hauraki Gulf). 


Fiemtne (C.A.), 1950. The Geology of the Mokohinau Islands, 
North Auckland. Trans. roy. Soc. N.Z., 78, 266-7 (as Fanal For- 
mation). 

Pale brown finely flow-banded glassy rhyolites, flat or gently 
dipping, forming Fanal Island, Mokohinau Group, where they are 


associated with glassy obsidian. 
(C.A. FLEMING). 


FAREWELL FORMATION. 
(Nelson). 


See: PAKAWAU GROUP. 


BERNDALE GROUP ae deet cca ms eee sat Middle Jurassic 
(Southland). 


Woop (B.L.), 1956. The Geology of the Gore Subdivision. 
N.Z. geol. Surv. Bull. 53, 66-8. 


Feldspathic and tuffaceous sandstone, greywacke, arkose, and 
mudstone, totalling 4,400 ft, in the Ferndale district south-east 
of Gore. They contain numerous fragmentary plant remains, 
several intraformational conglomerates, few marine fossils, and 
commonly exhibit ripple-mark, cross bedding and slumped bed- 
ding. They represent more deltaic conditions of deposition than 
the conformably underlying Diamond Peak Group. The lowest 
bed is a prominent intraformational conglomerate, the highest a 
bed of sandstone conformably overlain by the argillaceous Ma- 
taura plant bed, part of the Mataura Group. 

The Ferndale Group is mainly Temaikan in age and is in 
part equivalent to Bed 73 of Putataka Series of Cox and McKay’s 
(1878) survey. The few marine fossils include Inoceramus sp., and 
Cryptorhynchia kawhiana (Trech.). 


(B.L. Woop). 


FERNHILL QUARTZ-SANDS AND GRITSTONE 


Upper Cretaceous 
(East Otago). 


Park (J.), 1910. The Geology of New Zealand (Whitcombe 
and Tombs Ltd), 121. 


Littoral rewashed quartz sand and quartz grit, 50 ft thick, 
overlying quartzose coal measures in the Fernhill and Green 
Island districts on the southern outskirts of Dunedin city. The 
beds are the upper part of Taratu Formation (q.v.) in this district 
and locally have sufficient distinctness and economic importance 
to be named as a member of that formation but ParK’s name has 
fallen into disuse. 


(H.J. HARRINGTON). 
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FIORDLAND COMPLEX ................. Lower Paleozoic 
(Fiordland). 


TURNER (F.J.), 1936. Metamorphism of the Te Anau Series in 
A see ae North-west of Lake Wakatipu. Trans. roy. Soc. N.Z., 
E330. 


A general term, widely used in New Zealand, applied to the 
igneous and metamorphic rocks of Fiordland, that lie in the SW 
part of the South Island. The term has not yet been adequately 
defined but is usually meant to include the Manapouri System 
of Hutton (1885b) and Park (1910), the Clinton River Intrusives 
of Park (1921), the Long Sound Series and other subdivisions of 
BENSON (1933), and the various rocks of the Doubtful Sound and 
Manapouri provinces described by TuRNER (1937, 1939). The term 
« Fiordland Complex» appears to have been first used as a 
mapping unit by TurRNER (1936), and first shown as such on a 
map by TuRNER (1938). As the Manapouri System, it was correlat- 
ed by Park (1921, p. 33) with the Arahura Series and the Aorere 
Series of Nelson, and was subdivided into three series in ascending 
order, the Dusky Sound, Maniototo and Preservation Inlet Series. 

Recent unpublished work has shown that the metamorphic 
rocks of southern Fiordland are folded in an anticlinorium striking 
generally NNW. The sequence of rocks from the axis westward is, 
metavolcanics (amphibolites), metaquartzite, metagreywacke (mica 
and hornblende schist and gneiss), metamorphosed calcareous 
sediments (calc-gneiss and marble, including the Long Sound 
Series) further metaquartzite, contact thermally metamorphosed 
schist, hornfels, and slate, and, at Preservation Inlet, indurated 
Ordovician slate, quartzite, and greywacke. The thickness of 
metamorphic rocks is not accurately known but is about 30,000 ft. 

The E limb of the Fiordland anticline consists of the same 
lower metavolcanics, metaquartzites, and metagreywackes, but 
the calcareous sequence is very much thinner, and passes up to 
at least 20,000 ft of hornblende-biotite schist and gneiss. The 
thickness of the E limb is believed to be of the order of 40,000 ft. 

Intercalated with the metamorphic rocks in strongly marked 
belts are great concordant bodies of dioritic, trondhjemitic, and 
granitic rocks, some of which may be metasediments. Around 
the outer margins of the anticlinorium are large numbers of 
discordant dykes of highly differentiated potash granites. The 
outer zone of granites in the west contains a few masses of 
batholithic dimenions. In the E, the size and density of the dykes 
are such that the granites predominate over the other rocks. 

References : Hutron (1885b); Park (1910, 1921); Benson 


(1921, 1933); TuRNER (1937, 1939). 
(B.L. Woop). 


EIORDLAND DIVISION .....0.:.2++.--- Lower Ordovician 
(Fiordland). 
KEBLE (R.A.), in Benson (W.N.), 1933. The Geology of the 
Region about Preservation and Chalky Inlets, South-west Fiord- 
land, New Zealand. Part I. Trans. N.Z. Inst. 63, 402. 
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The lower of two divisions of the Lower Ordovician rocks of 
New Zealand, established by KEBLE on features of the graptolite 
fauna. The graptolites of the Fiordland Division are dominantly 
dichotomous, and have less specialised thecae than in the other 
division, the Aorere. The rocks are black slate, quartzose grey- 
wacke, and quartzite. The Fiordland Division had been subdivided 
into two series, for which KEBLE suggested the names, Preserva- 
tion and Dark Cloud. 

None of these divisions have been shown on maps of the 
Preservation Inlet region, and the authors later agreed that the 
terms were unnecessary (BENSON et al., 1936, 358). 


(B.L. Woop). 
FIRST PERIOD VOLCANICS ................... ? Miocene 
See: KAPANGA VOLCANICS. 
FIVE FORKS GLAUCONITIC SANDS .... Upper Cretaceous 
See: KAURU FORMATION. 
ELAG* HILGEYSERIES moe Jacke daa a E Jurassic 


(Southiand). 


Cox (S.H.), 1878. Report on the Geology of the Hokanui 
Range, Southland. N.Z. geol. Surv. Rep. geol. Explor. 1877-8, table 
facing p. 28. 


The name « Flag Hill » was given by Cox to a prominent hill 
on the E side of the Otapiri Valley, western Hokonui Hills, called 
Ben Bolt on published maps. According to Park (18876, 148) the 
name is derived from an early surveyor’s signal on the trigono- 
metrical station. 

As defined by Cox in his table of formations, the series 
comprises beds numbered 55 to 62, from the base of the « Little 
Spirifer Grit» to the top of the « flaggy sandstone », the type 
locality being on the N face of Flag Hill, from near the base 
of the high bluffs to the top of the coarse sandstone bed forming 
the summit of the hill. The beds at the type locality are mainly 
coarse massive sandstone with plants and fossil wood in upper 
members and are from 800 to 1,000 ft thick. 

Hector (1881, 1v) used the term « Flag Hill Beds » in a table 
comparing the New Zealand and Australian sequence quoted 
from a paper presented in Sydney (1880a, 65). Later, HECTOR 
(1884a, xIv) in an attempt to systematize the names of N.Z. sedi- 
mentary beds for use in future map legends, subdivided Flag Hill 
Series in two divisions, an upper Flag Hill beds and a lower, Little 
Spirifer beds. This subdivision did not come into use. 

Park (1887b, 148) considered «Flag Hill Series» an unsuitable 
name for an important group of rocks and made the Flag Hill 
beds the lowest of three divisions of his Mataura series. However, 
Cox’s original use of the term was followed by later workers. 

(I.C. McKELLAR). 
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FLAT TOP HILL LIMESTONE ........... Lower Oligocene 
(Otago). 
Park (J.), 1918. The Geology of the Oamaru District. N.Z. 
geol. Surv. Bull. 20, p. 17. 


Synonymous with : Deborah, Hutchinsons Quarry, and Kaka- 
nui Limestones; equivalent to upper part of Flat Top Limestone 
Member of the McDonald Limestone (q.v.). 

(M. Gace). 


CRA XBOURNESBEDST ONOS is ee oa sw hehe wh Miocene 
(Marlborough). 


HEcToR (J.), 1884. Progress Report. N.Z. geol. Surv., Rep. geol. 
Explor. 1883-84, 16, xur; McKay, ibid. 1885, 17, 44, 112. 


A local name used by Hector and McKay for beds of the 
Awatere Series in its type district, particularly in Black Birch 
Creek and in Flaxbourne River. See: Starborough Group. 


(C.A. FLEMING). 


FLAXBOURNE BRECCIAS (9.0 .0........52... Cretaceous 
(Marlborough). 


McKay (A.), 1884. On the Geology of the Eastern Part of 
Marlborough Provincial District. N.Z. geol. Surv. Rep. geol. 
Explor. 1885, 17, 73. 


Name applied to breccias containing red, green or black por- 
phyritic or vesicular igneous rocks, associated with brown- 
weathering sandstone on the range NE of Ure River from Hungry 
Hill to Kekerangu, dipping E under early Tertiary limestones of 
the coast ridges; attributed to the Cretaceous by McKay, and to 
the Clarentian by Kine (1934). 

(C.A. FLEMING). 


AGT IN MES sD SMES reales oars also ere ss So EERE Be (?) Paleocene 

(Marlborough). 

McKay (A.), 1886. On the Geology of the Eastern Part of 
Marlborough Provincial District. N.Z. geol. Surv. Rep. geol. 
Explor., 1885, 17, 76-7. 

« Flint-beds ... distinct from the Amuri Limestone », although 
previously mapped in the same formation, as its lower part. 
Up to 1,000 ft thick in Coverham district of Clarence Valley. 
THOMSON (1916b, 48-58) distinguished flint within the Amuri 
Limestone from the « flint-beds» below, noting the « entirely 
different mode of occurrence»; he did not, however, follow 
McKay in considering the Flint Beds a separate formation. Mac- 
PHERSON (1952, 265) described the Flint Beds as the « Chert 
Member » of the « Amuri Limestone Group ». WELLMAN (1955a, 
102) used « Flint Beds » as a formation name, and the Flint Beds 
may thus be distinguished from the Amuri Limestone where they 
are bedded and distinct, but not where unbedded flint forms a 
minor part of the limestone. 
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The age of the Flint Beds is uncertain, but is probably late 


Haumurian to Waipawan. 
(R.P. SUGGATE). 


FLORA TRACK BED oS nS NT eat Upper Ordovician 
(North-west Nelson). 


Keste (R.A.) & Benson (W.N.), 1929. Ordovician Graptolites 
of North-West Nelson. Trans. N.Z. Inst., 59, 843, 846. 


A fossiliferous Llandeilian member of Mount Arthur Group 


(q.v.). (A.R. LLI). 


EORD SILTSTONE T cock ae shoe a Upper Cretaceous 
(Westland). 


Gace (M.), 1949. Late Cretaceous and Tertiary Geosynclines 
in Westland. New Zealand. Trans. roy. Soc. N.Z., 77, 339 (table). 


Introduced under the above name (1949) but without formal 
definition; described in detail as Ford Formation with type section 
in Ford Creek (Gace, 1952, 24), composed of non-marine dark- 
brown siltstone, massive or with thin sandstone bands, attaining 
a maximum thickness of 500 ft. Lenses of fine conglomerate are 
present near the conformable contacts with the Jay Formation 
below and Morgan coal measures above. The formation outcrops 
along the N and E sides of Greymouth coalfield, and was iden- 
tified in drillholes as far S as Brunner. Fragmental plant debris 
is fairly common. The Ford Siltstone is the second lowest forma- 
tion in the Lower Paparoa Group, and is equivalent to part of 
subdivision (c) (« Lower sandstones and shales ») of the Paparoa 
Beds (Morgan, 1911, 56). 


(M. Gace). 
BORDELEMAS Hye sae cvs had eo oe te Late Pleistocene 
(North-west Wellington). 
See: BRUNSWICK FORMATION. 
FORESHORE, GROUP =o... oe Upper Paleozoic 


(Southland). 


SERVICE (H.), 1937. An Intrusion of Norite and Its Accomp- 
anying Contact Metamorphism at Bluff, New Zealand. Trans. roy. 
Soc. N.Z., 67, 190-191. 


A group of strongly banded dark-green schists and hornfelses, 
cropping out along the foreshore of Bluff Harbour, striking 345° 
and dipping steeply S. The chief mineral associations are horn- 
blende-andesine, hornblende-oligoclase, hornblende-pyroxene. 
The banding was considered by SERvicE to be due to metamorphic 
differentiation rather than sedimentation. The rocks are metamor- 
phosed equivalents of a series of basic tuffs (commonly spilitic) 
occupying the Greenhills district, 5 miles to the NW, and have 
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been metamorphosed by a nearby intrusion of norite that forms 
Bluff Hill. The contact with the norite is obscured. 


REED (1948), using Servicr’s data, showed that the norite, 
Foreshore schists and hornfelses, and Greenhills tuffs could be 
interpreted as having formed from basaltic tuffs and flow rocks, 
gabbro, dolerite porphyry, and quartz porphyry, by metasomatic 
transformations involving ionic migrations in the solid or semi- 
solid state. The transformations were effected by NE movement 
of a basic Ca-Fe-Mg front preceded by a Na-Ca-Al front. The 
fronts are believed to have been expelled from rocks undergoing 
granitization on Ruapuke and Stewart Islands, to the S. 


(B.L. Woop). 


BORE ot HILL LIMESTONE «4. 02:....-¢. Upper Oligocene 
(Southland). 


| McKay (A.), 1878. N.Z. geol. Surv. Rep. geol. Explor. 
1877-8, 77. 


The name Forest Hill Limestone was first used, without defin- 
ition or description, by Hector (in Hutton, 1872b, 90) but was 
first described under this name by McKay. 


In McKay’s original account the limestone is described as 
extending « from Forest Hill, on the north side of the Makarewa 
as a long narrow belt of bush clad hills, to the Oreti River near 
Centre Hill ». It is not clear how far he meant it to extend in this 

i definition. Possibly Centre Hill is an error for Centre Bush, a 
‘township 2 miles S of Fern Hill. The term is best restricted to 
‘the discontinuous line of limestone hills from Tussock Creek 
|aorth along the E side of Oreti River as far as Fern Hill. In 
‘general the Forest Hill Limestone is almost flat lying, coarse 
‘grained, yellow in colour, sandy and at some horizons crowded 
‘with brachiopods, large Serripecten, Ostrea and Bryozoa. ALLAN 
((1937) described in detail the limestone in quarries at Limehills 
-and Centre Bush, dividing it into upper, middle and lower lime- 
‘stones. He listed 24 species of brachiopods, the most abundant 
|being Pachymagas cottoni Thomson, Rhizothyris elliptica Thom- 
sson, R. flexa Allan, R. scutum Thomson and R. trigonalis Allan. 
[He stated that the two lowest members are typically Hutchinsonian 
iin fauna, the lowest related to that of the Mount Donald horizon 
cof Weka Pass, the middle to the upper unit of the Main Mount 
lBrown Limestone and the middle Clifden Limestone, and that 
‘tthe upper member is also Hutchinsonian, probably of a higher 
izone than has been recognized elsewhere. Foraminifera in the 
underlying marls below are Whaingaroan, and the limestone is 
probably partly Otaian. 
ii sean (I.C. McKeEtuar). 
FORT BRITOMART BEDS. 
See: WAITEMATA GROUP. 
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FUCHSIA GROUP ..............- Upper Cretaceous-Eocene © 
(Otago). 
Gace (M.), 1957. Geology of the Waitaki Subdivision. N.Z. 
geol. Surv. Bull., 55, 22. 


Highly quartzose sediments in NE Otago marking at first 
terrestrial conditions, and then the threshold of the Late Creta- | 
ceous - Early Tertiary marine transgression. Named from Fuchsia 
Creek, small tributary of Kakanui River. 


See: Papakaio Formation; Kauru Formation. 
(M. Gace). 


G 


GARDEN COVE FORMATION .......... Upper Cretaceous 
(Campbell Island). 


OLIVER (R.L.), 1950. Preliminary Report on the Geology of 
Campbell Island. N.Z. Dept. sci. ind. Res. Cape Exped. Ser. Bull. 
3, 14. 


Quartz sandstone, conglomerate, and carbonaceous shaly 
mudstone withe sulphur-like efflorescence, about 50 ft thick, un- 
conformably overlying Complex Point Schist (? Paleozoic) and 
conformably underlying Tucker Cove Limestone (Lower Eocene 
to Oligocene). Exposed at head of Perseverance Harbour (type 
locality) and on the W coast of Campbell Island. The uppermost 
beds contain numerous Radiolaria and the rhizopod Gaudyrina 
whangaia Finlay and are therefore correlated with the Teurian 
Stage. 


(C.A. FLEMING). 


GARDINER GREENSAND. 
See: TAPUI GLAUCONITIC SANDSTONE. 


GEBBIES PASS RHYOLITES 
(Banks Peninsula). 


SPEIGHT (R.), 1908. On a Soda Amphibole Trachyte from 
Cass’s Peak, Banks Peninsula. Trans. N.Z. Inst. 40, 176. 


White or pinkish rhyolite interstratified with related volcanic 
materials (rhyolitic agglomerate and tuff, pitchstone, etc.) in a 
number of localities near Gebbies Pass and about the head of 
Lyttelton Harbour. Source not known, but presumably near 
Gebbies Pass. 

Originally thought to be Cretaceous; SPEIGHT correlated with 
other apparently Cretaceous rhyolites elsewhere in Canterbury. 
After discovery of Awamoan (?) fossils in the Charteris Bay 
Sandstone, SPEIGHT re-examined the area and concluded that the 


foe has oe ? Upper Tertiary 
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rhyolites were post-Awamoan (1926, 361-3). The mid-Tertiary 
Charteris Bay Sandstone is now considered to have been deposited 
on the eroded surface of the Gebbies Pass Rhyolite, and the 
rhyolite itself is correlated with lithologically similar rocks of 
Certaceous (Senonian) age in the Malvern Hills area. 


(G. WARREN). 


EEESGREENSAND Y M ee oss ok. ue Sous Upper Oligocene 
(Otago). 
GacE (M.), 1957. Geology of the Waitaki Subdivision. N.Z. 
geol. Surv. Bull., 55, 53-56. 


Fossiliferous greensand, phosphatized and nodular near the 
base, grading up to glauconitic sand with shell beds and con- 
eretionary bands, resting on either the Alma Group or Otekaike 
Limestone in coastal areas of NE Otago from Kakanui to Pukeuri; 
locally with basal conglomerate (Ardgowan Conglomerate Mem- 
ber) composed of basalt pebbles and phosphatic nodules, attaining 
a thickness of 8 ft. The remainder of the formation is designated 
‘Eden Greensand Member. Brachiopods and shark teeth occur 
throughout; near the base molluscs are mainly restricted to con- 
cretionary bands, but they are more freely distributed in higher 
parts. Alcyonarian corals are abundant near the base. In most 
localities the formation is merely a few feet thick, but at Devils 
Bridge and All Day Bay, Kakanui, the arbitrarily-fixed upper 
limit gives a thickness of about 50 ft. Age: Waitakian to Hutchin- 
‘sonian. Gee Greensand includes Hutchinson Quarry Greensand. 
“fhe upper surface of the underlying formation is invariably 
‘-sroded or deeply bored and corroded. The type locality is at 
‘sees Point, one mile N of Kakanui. 

(M. Gace). 


SISBORNE SERIES .......... Middle Pleistocene-Holocene 

(Poverty Bay). 

Hector (J.), 1877. Progress Report. N.Z. geol. Surv. Rep. geol. 
‘Explor. 1873-74, XVI. 

The type locality is on the Waipaoa River Flats, Gisborne. 
[The beds were divided into (a) sand hills, pumiceous sands and 
silts, and raised beach deposits (b) indurated pumiceous sands 
with Moa footprints, blue silts, and lignites. 
| The upper beds were placed in the younger Pleistocene- 
[Recent by McKay (1877h), Apams (1910), HENDERSON & ONGLEY 
(1920), ONcLEY & MacpHerson (1928). ONGLEY & MACPHERSON 
(1928, 17) kept the name Gisborne Series for the upper beds. The 
lower beds were named the Waipaoa Series by Apams (1910, 12), 
a name maintained by HENDERSON & ONcLEY (1920) and ONGLEY 


\& MACPHERSON (1928). 
(J.T. Kınama). 


GISBORNIAN STAGE. 
See: ORDOVICIAN STRATA. 
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GLEENHOPE BEDS. R. amie © icrekrel ote tre Early Pleistocene 
(Nelson). 


HENDERSON (J.), 1929. The Late Cretaceous and Tertiary 
Rocks of New Zealand. Trans. N.Z. Inst. 60, 287 (Glenhope 
Series). 


Conglomerates, sands, clays and lignites, unconformably over- 
lying early Tertiary and older rocks, and underlying the Moutere 
Gravels. The most detailed description is given by TayLor (1942). 
Couper (1954b, 136-9) described plant microfossils including Trio- 
rites waitahuensis Coup. and Polypodiidites inangahuensis Coup. 
and assigned an early Nukumaruan age. 

(R.P. SUGGATE). 


GLENROY GROUP (SERIES) .... Upper Paleozoic-Triassic ? 
(South-East Nelson). 


Fyre (H.E.), 1935. Printed maps to accompany. N.Z. geol. 
Surv. Bull. 36 (unpublished). 


A local name applied to quartz-mica-garnet schist, actinolite- 
tale schist, quartz-chlorite schist, phyllite and subschistose grey- 
wacke in the region between the upper reaches of the Maruia and 
Matakitaki rivers, and named after the Glenroy River in which 
the group is well exposed. 

The Glenroy Group was considered to be unconformably 
overlain by the less metamorphosed rocks of the Mt Robert Group 
(q.v.) but the rocks of both groups are now known to constitute 
a progressive regional metamorphic series along the Southern 
Alps (see Alpine Schist). The rocks of the Glenroy Group belong 
to the garnet (almandite), biotite and chlorite (subzone Chl. 3) 
zones of metamorphism. The actinolite-tale schists can be corre- 
lated with the Pounamu Group (q.v.). 

(J.J. REED). 


GLENTANNER BEDS 27:20. 5...5..° Upper Miocene-Pliocene 
(Canterbury). 


SPEIGHT (R.), 1940. The Gravels of the Mackenzie Intermont. 
Trans. roy. Soc. N.Z. 70, 179. 


Coarse folded and highly tilted terrestrial gravels at the E 
margin of the main alpine chain in the Mackenzie Basin. The 
type locality is near Glentanner homestead in the Tasman Valley. 
The beds underlie a remarkable high-level terrace or alb. They 
were probably deposited during the first strong movements of 
the Upper Cenozoic orogeny (Kaikoura Orogeny) in this district 
but before the climactic movements. Similar Upper Miocene and 
Pliocene tilted gravels (e.g. Kurow Gravels and Dansey Gravels) 
are wide spread in the South Island. 


(H.J. HARRINGTON). 
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GOLDEN RIDGE SERIES .............. Lower Ordovician 
(North-west Nelson). 


KEBLE (R.A.) in Benson (W.N.), 1934. The Geology of the 
Regions about Preservation and Chalky Inlets, South-West Fiord- 
land, Part 1. Trans. N.Z. Inst., 63, 403. 


The lower portion of KEBLE’s proposed Aorere Division (q.v.) 
marked by development of Didymograptus caduceus, in many 
mutations (Arenigian). In a later paper (1936, 358) BENSON, KEBLE, 
Kine & McKre agreed that the terms was unnecessary and that 
Victorian stratigraphical terms could be employed to designate 
the Ordovician series of New Zealand. See also discussion on the 
graptolite zones of New Zealand under the heading Ordovician 
Strata. 

(A.R. Linum). 


iGOLDLIGHT MUDSTONE ..<<.......... Upper Cretaceous 
(Westland). 


Gace (M.), 1949. Late Cretaceous and Tertiary Geosynclines 
in Westland, New Zealand. Trans. roy. Soc. N.Z., 77 (3), 326 
(table). 

First introduced under the above name (1949) but without 
formal definition; later described in detail as Goldlight Formation 
and type section designated in Coal Creek (Gace, 1952, 35). The 
formation consists of up to 600 ft of massive dark-brown mica- 
ceous mudstone which outcrops extensively along a NE-SW belt, 
5 to 7 miles wide, through the middle of Greymouth coal-field. To 
the NW and SE it grades laterally to successions of alternating 
fine sandstone and brown siltstone. Fragmental plant remains are 
common, especially near the base. The formation is conformable 
with the Rewanui coal measures below and the Dunollie coal 
measures above, and with the latter forms the Upper Paparoa 
Group of non-marine sediments. It is not recognized beyond the 
boundaries of the Greymouth coalfield. Part of subdivision (a) 
{« Upper sandstones and shales ») of the Paparoa Beds (Morgan, 


1911, 57) is equivalent to the Goldlight Mudstone. 
(M. Gace). 


EOOD CREEK GROUP >se 5-22 esos nae Upper Cretaceous 

(Marlborough). 

MacPHERSON (E.O.), 1949. The Upper Senonian Transgression 
in New Zealand. N.Z. J. Sci. Tech., B29 (1), 281 (table); 1952, 
ibid., B 33 (4), 259-60, 262-3 & map. 

Named from Good Creek, tributary of Kekerangu River. 
« Dark, steel-grey, alternating argillites and indurated sandstone, 
‘well exposed down Kekerangu Stream from Kekerangu Gorge 
Ito Good Creek », having at the base « the thick, cobble conglo- 
merate in Kekerangu Gorge» and overlain by the Woolshed 
(Group, the basal member of which is a grey glauconitic sand (10- 
20 ft) at Good Creek-Kekerangu junction. MACPHERSON (1952, 
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262) also used the name Good Creek Sandstone. The Group is 
about 3,000 ft thick. No fossils (other than Inoceramus) have been 
reported in the Good Creek Group, but from lithology MacPHER- 
SON correlated it with the Tapuwaeroa beds of Raukumara Penin- 
sula, and favoured a major unconformity separating it from the 
overlying Woolshed Shale, which contains a Haumurian micro- 
fauna. Fintay, however (1949, 293; 1952, 318), considered that 
since all Tapuwaeroa faunas known to him were Piripauan 
[= Haumurian] also, then either MacPHERSON’s lithologic-correl- 
ation is not valid or the major unconformity does not exist. 
(J. Marwick). 


GOODWOOD LIMESTONE (& MUDSTONE) . Lower Miocene 
(Otago). 
Service (H.), 1934. The Geology of the Goodwood District, 
North-east Otago, New Zealand. N.Z. J. Sci. Tech., 15, 266-274. 


Otago coastal area between Waikouaiti North Head and Shag 
River Mouth. McKay (1887) considered that these beds rest 
unconformably or disconformably on the underlying formations 
but subsequent workers consider the sequence conformable. The 
mudstone beds of variable thickness show current-bedding and 
slumping. The formation consists of impure limestone bands (up 
to 30 % insoluble) up to a few feet thick separated by mudstone 
layers of smaller but variable thickness. The latter contain heavy 
minerals chiefiy epidote, apatite, zircon and magnetite. The for- 
mation is a little over 100 ft thick. The fossils include 152 species 
of Foraminifera, of which 124 occur in the Awamoan (late Mio- 
cene) beds with which the formation was first classed by FINLAY 
(in Brown, 1938) but from the presence since recognized of the 
entrant Foraminifera Globorotalia miozea Fin., Planorbulinella 
plana (Herron-Allen & Earland), Plectofrondicularia australis 
H.-A. & E., Virgulopsis n. sp., V. pustulato Fin. and Loxostomum 
n. sp., FINLAY & Marwick (1948, 35) now consider these beds basal 
Altonian (basal Miocene) though there is not complete agreement 
thereon. A score of lamellibranchs and gasteropods and Neothyris 
novara (Ihering) are present also. 


(W.N. Benson). 


GORE LIGNITE MEASURES 
(Southland). 


Woop (B.L.), 1956. The Geology of the Gore Subdivision. 
N.Z. geol. Surv. Bull., 53, 81. 


Lignite seams, carbonaceous and non-carbonaceous sand and 
clay, unconformably overlying deeply weathered basement rocks. 
The deposits are thickest and underlie the greatest area in the W 
half of Gore Subdivision and are thin and scattered to the E. In 
the W they occur above and below the Chatton Marine Formation 
of Duntroonian (Lower Oligocene) age. On the W side of Poma- 
haka Valley, the lignites are interbedded with the Pomahaka 


et Tira Upper Eocene-Oligocene 
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Estuarine Bed. In many localities, the measures are unconform- 
ably overlain by Waimumu and Waikaka Quartz Gravels and 
the Gore Piedmont Gravels of Upper Tertiary and Pleistocene age. 
They are highly quartzose and were deposited under near-pene- 
plain conditions. 

Plant microfossils from lignite less than 100 ft above base- 
ment rocks indicate that the basal beds of the Gore Lignite 
Measures are upper Arnold (Upper Eocene) in age. Lignite and 
carbonaceous silt interbedded with the Pomahaka Estuarine Bed 
near Oyster Creek and Hellyers lignite pit have spore and pollen 
floras indicating a Landon (Lower Oligocene) age. The upper age 
limit of the measures is not known with certainty but plant micro- 
fossils from lignites overlying Duntroonian marine beds near 
Chatton and elsewhere in Mataura Valley suggest post-Landon 
age. The uppermost lignite examined (500-600 ft above the 
Chatton marine bed) could be as young as lower Southland 
(Lower Miocene) on plant microfossil evidence. 

(R.A. Couper). 


GORE PIEDMONT GRAVELS ........ Pliocene-Pleistocene 

(Southland). 

Woop (B.L.), 1956. The Geology of the Gore Subdivision. 
N.Z. geol. Surv. Bull., 53, 88. 

The Gore Piedmont Gravels, very extensive in the Gore Sub- 
division and also in surrounding districts, are weathered, yellow 
and rust brown deposits resting unconformably on older Tertiary 
beds, and overlapping on Mesozoic and Paleozoic rocks. They are 
gently folded and tilted, and only slightly consolidated. The 
pebbles are of metamorphic quartz, weathered schist, greywacke 
and (rarely) red an purple siliceous jasperoid. 

Wood considered the gravels to have been laid down in and 
after late Tertiary time and during development of the present 
landscape. Rapid changes in sedimentation, lens and pocket struc- 
tures, and torrent bedding, indicate fluvial deposition. 

(R.A. COUPER). 


ORERSERTES Geiser cis cic nh a a chenereits to Middle Triassic 

Marwick (J.), 1951. Series and Stage Divisions of New Zea- 
land Triassic and Jurassic Rocks. N.Z. J. Sci. Tech., B 32 (3), 8-10; 
— 1953. N.Z. geol. Surv. pal. Bull., 21, 12. 

Gore Series is the lower of the two Triassic series. It includes 
Etalian, Kaihikuan and Oretian stages (q.v.) and since the type 
sections of the stages are widely separated the series is based on 
a composite section. The series includes rocks correlated with the 


Anisian, Ladinian and Carnian. 
(J.D. CAMPBELL). 


(GOVERNORS BAY ANDESITES .........-.-+++5+: Tertiary 
(Banks Peninsula). 
SpeicHt (R.), 1935. The Geology of Gebbies Pass, Banks 
Peninsula. Trans. roy. Soc. N.Z., 65, 314 (map), 323. 
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An olivine-augite-andesite on Manson’s Peninsula, Lyttelton 
Harbour, separated by SpercHT from his Lyttelton Series ande- 
sites and basalts largely on structural grounds. Several other 
petrologically similar outcrops (particularly the andesite on the 
foreshore of Governors Bay) were correlated with this, and the 
whole referred to a « Governors Bay Series ». 

SPEIcHT recognized in these rocks widespread folding, which 
is the major distinction from the Lyttelton Andesites. Their strati- 
graphic position is uncertain. SPEIGHT placed them above the 
Gebbies Pass Rhyolites, and below the Lyttelton Andesites, but 
the Governors Bay Andesites are locally interstratified with rhyo- 
lite, and at Potts Point underlie rhyolite. 


(G. WARREN). 
GRANT ROAD BEDS ............. Upper Miocene-Pliocene 
See: KUROW GROUP. 
GREATFORD TERRACE ALLUVIUM ...... Late Pleistocene 


(North-west Wellington). 


Te Punca (M.T.), 1952. The Geology of Rangitikei Valley. 
N.Z. geol. Surv. Mem., 8, 26, 36-40. 


Gravelly alluvium, dominated by greywacke pebbles, which 
veneers Greatford Terrace — the « fifth-youngest » of a flight of 
7 terraces in Rangitikei Valley. A layer of buckshot gravel (iron- 
stone nodules — see Ohakea Terrace Alluvium) is commonly 
found in soil profiles on this terrace. Volcanic ash has been show- 
ered over the alluvium since the terrace was formed. 


Type locality : Greatford. (M.T. Te Punca). 
GREAT MARLBOROUGH CONGLOMERATE ...... Miocene 
(Marlborough). 


THomson (J.A.), 1913. Results of Field-work, East Marl- 
borough and North Canterbury. N.Z. geol. Surv. Tth Ann. Rep., 
123: 


Unfossiliferous conglomerate chiefly well-rounded but with 
many large, often huge, sub-angular blocks, composed of material 
from older Tertiary and pre-Tertiary rocks. The conglomerate 
is typically exposed (no type locality has been defined) in tri- 
butaries of the Clarence River from the Swale River to Bluff 
River; in this area it grades up from the late Oligocene Grey 
Marl, although in other parts of Marlborough it may perhaps be 
unconformable on older rocks. 

The formation was first described by McKay (1886, 113-122) 
as Great Post-Miocene Conglomerate, and renamed as above by 
THomson. The most complete descriptions are by COTTON (1914, 
346-63), by THomson (1919, 340-348) and by MACPHERSON (1952, 
272-77). See also Bourne Conglomerate. 


(R.P. SuGGaTeE). 
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GREENHILLS GROUP ............... ? Devonian-Permian 
(Southland). 


SERvicE (H.), 1937. An Intrusion of Norite and Its Accompa- 
nying Contact Metamorphism at Bluff, New Zealand. Trans. roy. 
Soc. N.Z., 67, 187-8. 


A series of partly and completely metamorphosed spilitic 
tuffs in the Greenhills district of Bluff Peninsula. The tuffs are 
hard and splintery and many fragments consist of felted feld- 
spathic andesite. Cubes of pyrites up to a quarter of an inch are 
characteristic in some beds, and shallow-water cross-bedding is 
common. Thirty miles to the NW, at Riverton and along the E 
side of the Longwood Range, identical rocks contain fragments 

| of Atomodesma, occur in open sine-curve folds trending 140°, lie 

| above agglomerates which pass down to less feldspathic pillow 

| lavas, and are metamorphosed near the contact with the great 

intrusion of noritic gabbro in the Longwood Range. Broadly, the 

| type rocks, and those of the Riverton-Longwood area, may be 

correlated with the Te Anau Group. SERVICE presented evidence 

| for contact metamorphism of the rocks by an intrusion of norite 

in Bluff Hill. Reep (1948) reinterpreted the evidence to show that 

metamorphism was the result of migration of Ca-Fe-Mg and Na- 

Ca-Al ionic fronts, expelled from rocks undergoing granitization 
on Ruapuke and Stewart Islands, to the S. 

The occurrence of a single specimen of a Zaphrentoid coral 

jin the Greenhills Group, now in Southland Museum, indicates a 


imniddle or late Paleozoic age. (B.L. Woop). 


(GREEN ISLAND LOOSE SAND ............ Middle Eocene 
(Otago). 


PaTERSON (O.D.), 1941. The Geology of the Lower Shag Val- 
lley, North-east Otago. Trans. roy. Soc. N.Z., 71, 41. 


The name was introduced on the authority of Benson, for a 
‘formation lying between the Abbotsford Mudstone and Burnside 
udstone. It extends from the type area, 4 miles W of Dunedin, 
ttowards the Shag Valley 35 miles NE, but is represented by a 
idisconformity in several regions, particularly 18-30 miles NE of 
(Dunedin. Elsewhere up to 175 ft thick, with very rare carbon- 
haceous bands up to 4 in. thick. Composed chiefly of fine- to 
nmedium-grained incoherent sand, though in one locality rounded 
quartz pebbles occur up to 20 mm diameter. Composition approxi- 
wmately 99.5 % SiO». In some samples the dominant quartz grains 
are associated with grains of oligoclase, albite, microline, chal- 
»cedony and muscovite. Heavy minerals are in very small amount, 
ibharacteristically very small amounts of andalusite and kyanite, 
lcogether with more abundant zircon, also magnetite, garnet, epi- 
\Jote, rutile, hornblende and rarely vesuvianite. Locally the form- 


lation serves as an aquifer. (W.N. Benson). 


114 


GREEN ISLAND SERIES ...... Upper Cretaceous-Oligocene 
(Otago). 
Linpsay (W.L.), 1863. On Specimens illustrating the Geology 
and Mineralogy of Otago, New Zealand (exhibited at the Royal 
Society of Edinburgh). The Geologist, 6, 143. 


« Sandy glauconite bearing strata full of foraminifera, toge- 
ther with terebratula, echinoderms and sharks teeth » (LinpsayY). 
including certainly the formation now known as Caversham Sand- 
stone (q.v.) and probably underlying formations (see Abbotsford 
and Burnside Mudstones). Named from Green Island, a township 
4 miles SW of Dunedin. 

(W.N. Benson). 


GREEN ISLETS DIORIT Ew ots seem eras ae aetna oave ? Paleozoic 
(Southland). 


Park (J.), 1926. Granite Enclosures in Quartz-Biotite Diorite 
at Green Islets, Southland. Trans. N.Z. Inst., 56, 384-386. 


Quartz-biotite diorite containing common green hornblende, 
within which are two «enclosures», circular and elliptical, of 
biotite-granite. PARK presented analyses of the diorite, granite, 
and an associated aplite, and considered they formed by pro- 
gressive magmatic differentiation. The locality is at the S coast 
of Fiordland and the rocks are part of the Fiordland Complex 
(q.v.). 

(B.L. Woop). 


GREENLAND GROUP (SERIES) ............ ? Precambrian 
(Westland). 


Morean (P.G.), 1908. The Geology of the Mikonui Subdivi- 
sion, North Westland. N.Z. geol. Surv. Bull., 6, 96-101. 


Introduced for unfossiliferous greywacke and argillite very 
well developed at Mt Greenland, near Ross. Similar rocks in the 
Hokitika Subdivision had been termed Kanieri (Series) by BELL 
& Fraser (1906), a name discarded by Morcan because of prior 
usage (see Kanieri Group). The term was extended by Gace (1948) 
to include the unfossiliferous greywackes and argillites of the 
Reefton district which had previously been classed as Aorere 
Series by HENDERSON (1917). This extension, though justified on 
lithological grounds, is rendered inadvisable by difference in 
regional strike. Thus the gerywackes and argillites at Mt Green- 
land and their extensions northward to the mouth vf Mokihinui 
River strike regularly NW, whereas the Reefton rocks, and simi- 
lar formations in a belt from Lake Kanieri almost to Karamea, 
strike N to NNE. Present usage restricts the term Greenland to 
the NW striking western belt and uses Waiuta Group for the N 
to NNE striking belt further E (see Waiuta Group). The nature 
of the contact between the two belts is not known but as the diff- 


erence in strike persists close to the contact, a major fault is 
suggested. 
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The greywackes and argillites of the Greenland Group, which 
have been derived essentially from a granitic terrain, have under- 
gone considerable recrystallization due to intrusion of innum- 
erable granitic bosses. 

(J.J. REED). 


GREENSTONE MORAINE ................ Late Pleistocene 
(West Otago). 


Park (J.), 1910. The Geology of New Zealand (Whitcombe 
and Tombs, New Zealand), 235. 


Lateral moraine between Rere Lake and Greenstone River, 
on the W side of Lake Wakatipu. Composed mainly of greywacke 
debris, but including angular blocks of conglomerate. 


(R.P. SUGGATE). 


GREENSTONE RIVER BEDS .... (?) Carboniferous-Permian 
| (West Otago). 


Hector (J.), 1884. Progress Report. N.Z. geol. Surv. Rep. geol. 
Explor. 1883-84, 16, xv (table). 


The name Greenstone River Beds was applied by HECTOR to 
the Te Anau sediments (q.v.) in their type locality at Greenstone 
Valley, W Otago. The name was introduced to describe the beds 

‘of this locality after the name Te Anau had become extended 
to rocks in other parts of New Zealand. The Greenstone River 
-Beds are now know to include both Te Anau (? Carboniferous) 


and Maitai (Permian) rocks. 
(G.W. GRINDLEY). 


ME eA ED) Siete ae. gra aarp aed a A aera Pliocene 
(North Canterbury). 


Hutton (F.W.), 1888. On some Railway Cuttings in the Weka 
| Pass. Trans. N.Z. Inst., 20, 262. 


Hutton defined this unit as the beds in the Weka Pass next 
above the Mount Brown Beds, his type locality (by tautonymy) 
‘being railway cuttings at Greta, Waikari Valley, from which he 
[listed 44 species of fossil Mollusca, a brachiopod, and the shark 
Carcharodon megalodon Agassiz. Hutton correlated the Greta 
‘Beds with the Motunau Beds, attributed them to the Miocene, 
largely owing to the presence of C. megalodon, and considered 
them conformable on the Mt Brown Beds. 

According to Park (1910, 158-9) the Greta Beds rest uncon- 
lformably on underlying beds. He correlated them with Pliocene 
beds at Waverley, Castlepoint and elsewhere. Later authors have 
lagreed in equating Greta Beds with Motunau Beds, and have 
lattributed them to the Wanganui Series. Beds of the Wanganui 
Series in North Canterbury and Marlborough are very variable 
| n facies and have been classified under several local formation 


liames (Greta, Motunau, Kowai, Bourne, Highfield « series > or 
| 
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(Greta Beds, continued) 


beds). The name Greta Beds is available for finer-grained marine 
sandy siltstones like those of the type locality, which contain 
abundant fossil molluscs, including Phialopecten triphooki Zittel, 
Chlamys delicatula Hutton and Zephos purchasi Suter, suggesting 
that they are equivalent to the Onoke Beds of Palliser Bay, and 
are Upper Waitotaran (perhaps Lower Nukumaruan) in age. 


(C.A. FLEMING). 


GREVILLE FORMATION ................ ? Lower Permian 
See: MAITAI SLATES. 


GREY MARL aoao tc tied ac lomeate ai Upper Oligocene 
(North Canterbury-Marlborough). 


Hector (J.), 1877. Progress Report. N.Z. geol. Surv. Rep. geol. 
Explor. 1876-77, IV. 


Presented in a classification of New Zealand rocks as over- 
lying the Weka Pass Stone and underlying the Mount Brown 
Beds clearly with reference to the Waipara River section. In the 
type area it consists of several hundred feet of blue-grey calcar- 
eous siltstone; it grades up from the Weka Pass Stone and into 
the overlying Mount Brown Beds. Foraminifera show the age of 
the base to be Waitakian and of the greater part to be Otaian. 
Macrofossils are rare. 

The Grey Marl succeeds the Weka Pass Stone over much of 
N Canterbury and Marlborough, McKay describing it at Motunau 
(1881le, 113) and in many Marlborough localities (1886, 79). The 
beds so named at Amuri Bluff are not, however, coeval with those 
of the Waipara section, as they contain Southland Series Fora- 
minifera. 

The name is based on colour, and will doubtless give way 
to names based on geographic names. 

(R.P. SUGGATE). 


GREYMOUTH SERIES 
(North Westland). 
Morean (P.G.), 1911. The Geology of the Greymouth Sub- 

division. N.Z. geol. Surv. Bull., 13, 62-73. 

An obsolete group name embracing the Kotuku Conglome- 
rate, Omotumotu Formation, Port Elizabeth Formation, Cobden 

Limestone, and Blue Bottom Formation (q.v.). 


(R.P. SUGGATE). 


T a aed a E eee Tertiary 


GREY RIVER COAL MEASURES. 
Upper Cretaceous-Oligocene 
(Westland). 
Haast (J. von), 1871. On the Geology of the Waipara District, 


Canterbury, with Geological Map & Sections. N.Z. geol. Surv. 
Rep. geol. Explor. 1870-71, 7. 
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Variations are: Grey Coal Measures (Haast, loc. cit.; 
1879, 293); Grey Coal Series (e.g. Hector, 1877c, 1v, table) ae 
River Series (e.g. HECTOR, 1877 c, section facing VI; CAMPBELL, 1877 
map facing 38). 

Initially no description was given, but some paleontological 
comparison was made with coal measures at Malvern Hills, Nel- 
son and Auckland. While detailing correlatives of the Waipara 
Formation on the West Coast, Haast (1879, 293) included « the 
Grey Coal Measures as far as the Cobden limestone », embracing 
strata now known under the following names (g.v.) : Brunner 
Coal Measures; Island Sandstone: Kaiata Mudstone; Omotumotu 
Beds; Port Elizabeth Beds. The name is no longer used. 


(M. Gace). 
H 
IHAKATARAMEA BEDS. 
| See: KUROW GROUP. 
HALCOMBE CONGLOMERATES .............. Pleistocene 


(North-west Wellington). 


Te Punca (M.T.), 1952. The Geology of Rangitikei Valley. 
N.Z. geol. Surv. Mem., 7, 13, 26-27. 


About 200 ft of marine conglomeratic beds and lenses inter- 
żiratified with sandy and sometimes muddy beds. The Halcombe 
<tonglomerates, the oldest beds of the Hawera Series in Rangi- 
like Valley, rest conformably on Castlecliffian strata at Mingaroa 
ts Punca, 1953b, 168-9; 1957a and b) but further inland they 
rest unconformably on progressively older Castlecliffian strata 
€2.g. at Rangitawa, TE Punca, 1952a, 26-7). The conglomerates are 
fiominated by greywacke pebbles; pebbles of South Island rock 
‘ypes are prominent (Te Punca, 1953b, 168-91), andesite pebbles 
re abundant, some rhyolitic pumice and a few ignimbrite pebbles 
zre present. Lenses of dark femic sands are common. A few casts 
rom a single locality are the only known marine macrofossils. 
No calcareous microfossils are known, but well-preserved sili- 
keous spicules of marine sponges have been found in muddy 
benses. Radiocarbon dating indicates that the older portion of 
he Halcombe Conglomerates is more than 35,000 years old; extra- 
polation with radiocarbon dates for rocks younger than the youn- 
zest beds of the Halcombe Conglomerates suggests that the latter 
aay be about 20,000 years old (Te Punca, 1953b, 1957b). 
| - Type locality : Halcombe district, Rangitikei Valley. 

i (M.T. Te Punca). 


IAMILTON HILLS FORMATION ....... Lower Pleistocene 


Heaty (J.), 1946. Geology of the Karapiro District, Cambridge. 
LZ. J. Sci. Tech., 21 B (3), 204, 207. 
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(Hamilton Hills Formation, continued) 


A redundant synonym of Walton Formation (q.v.). The geo- 
graphic name « Hamilton » is preoccupied by Hamilton Shower. 


(J.C. SCHOFIELD). 


HAMILTON SHOWER Ta E coer Late Pleistocene 
(West Auckland). 


Grance (L.I) & Taytor (N.H.), 1931. Reconnaissance Soil 
Survey of the Central Part of the North Island. N.Z. geol. Surv. 
25th Ann. Rep., (n. s.), 8. 


A voleanic ash bed giving rise to a « dark-brown heavy loam 
.. on the low hills at Hamilton and southward to within 4 miles 
of Te Awamutu ». No more specific type locality was given. 

Later, GRANGE et al. (1939, 16) refer to Hamilton Showers (a 
change to the plural) and again to Older Hamilton Showers which 
yield similar soils. Thus more than one shower has been mapped 
as a Hamilton Shower and differentiation into separate showers 
will be difficult. « The ash is andesitic in composition ... horn- 
blende is by far the most important ferromagnesian mineral >». 
(GRANGE et al., 1939). 

From the above and recent unpublished information the 
Hamilton Showers are considered as « andesitic» ash erupted 
during the Tyrrhenian high sea level and the succeeding low sea 
level during the Penultimate glaciation. 

The ash is mainly confined to the Manukau Harbour and 
western half of the Auckland Land District (see N.Z. Soil Bureau, 
1954). 

(J.C. SCHOFIELD). 


HAMPDEN FORMATION 
(North Otago). 


McKay (A.), 1877. Oamaru and Waitaki Districts. N.Z. geol. 
Surv. Rep. geol. Explor. 1876-77, 52 (Hampden Beds). 


This formation was not defined by McKay, but is evidently 
the upper part of the Onekakara Beds (q.v.). 

Fossiliferous greensand at the base, grading up into dark- 
grey and bluish-grey mudstone and sandy mudstone, containing 
small amounts of glauconite and calcareous and pyritic con- 
cretions. The whole sequence is about 250 ft thick. 

The formation extends as a narrow strip in a northerly 
direction from near the mouth of Kakaho Creek, but is com- 
pletely covered by Waiarekan tuffs and by Pleistocene drift on 
the N side of Waianakarua River. 

Type locality : Coastal cliffs N from Park Gulch (base) to 
1; miles NNE of Kakaho Creek, North Otago. This is regarded 
as the temporary Standard Sequence for the Bortonian Stage 
(see Fintay & Marwick, 1940, 106). Here the Hampden Formation 
is underlain by the Kurinui Formation (Lower Eocene) and over- 
lain by an unnamed Kaiatan formation. . 


BE Ae tre es ae oho oc Middle Eocene 
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Characteristic fossils include the Foraminifera Hantkenina 
australis Finlay, Globigerinoides index Fin., Marginulinopsis spin- 
obesa Fin., Vaginulinopsis marwicki Fin., Globoquadrina primi- 
tiva Fin. and the Mollusca Nuculana (Pseudoportlandia) sole- 
nelloides Marshall, Limopsis hampdenensis Marsh., Lentipecten 
parki Marwick, Verticordia densicostata (Marsh.), Spirocolpus 
rudis (Marsh.), Dicroloma zelandica Marsh., Monalaria concinna 
(Suter), Carinacca allani Marw., Globisinum elegans (Sut.), Fal- 
sicolus altus (Sut.), Fascioplex neozelanicus (Sut.), Wathaoia spp., 
Zemacies spp., Marshallaria senilis (Marshall & Murdoch), 
Speightia spinosa (Sut.), Superstes marshalli (Finlay & Marwick), 
Hercoglossa innominanda Fleming, Dentalium centenniale Mar- 

wick. 
(D.A. Brown). 


BANMER MARBLE oie cco cece ce ccesace Lower Oligocene 
(North Canterbury). 


Mason (B.H.), 1947. Tertiary Rocks at Marble Point, Waiau 
| River, North Canterbury. N.Z. J. Sci. Tech. B 29 (3), 116-120. 


A trade name applied to a handsome red limestone quarried at 
| Marble Point, Waiau River, a member of an extensive and well- 
(exposed sequence in a small outlier of Tertiary rocks surrounded 
lby and deeply involved in pre-Tertiary greywacke and argillite. 
"The upward sequence is: conglomerate, 60 ft (Mangaorapan at 
(top); glauconitic mudstone passing into grey sandstone, 500 ft 
í? Whaingaroan); red tuff, agglomerate and pillow lava, 150 ft 
‘Duntroonian); Hanmer Marble (red tuffaceous limestone, be- 
oming paler upwards) 80 ft (Duntroonian); grey calcareous sand- 
sstone (? Waitakian). 


(C.A. FLEMING). 


izAPARANGI RHYOLITE ............... Pliocene-Holocene 
(Rotorua-Taupo). 


GRANGE (L.I.), 1937. The Geology of the Rotorua-Taupo Sub- 
division. N.Z. geol. Surv. Bull. 37 (n.s.), 70-4. 


Haparangi Rhyolites were erupted in a viscous state and built 
steepsided, craterless domes with flattish tops. The rocks are 
usually cream to light grey and often pumiceous. Other varieties 
lare grey, lithoidal rhyolites and black obsidians. They contain 
macroscopic oligoclase, broken or corroded quartz, hornblende 
kprobably allied to cossyrite) and microscopic hypersthene, bio- 
iite and magnetite in a groundmass of glass, or of glass containing 
ceattered spherulites, or formed almost entirely of spherulites. 
\Trichites and microlites are common and occasionally arranged 
| ‘flow lines. Nests of tridymite are common. Glass is more 
[common in Haparangi Rhyolite than in Patetere Rhyolite and is 
[lear to brown, perlitic and contorted. Haparangi Rhyolite differs 
trom Patetere Rhyolite by containing slightly more silica and 
boda and less iron, magnesia and lime than in normal rhyolites 


[analyses : GRANGE, 1937, 73). 
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(Haparangi Rhyolite, continued) 


Type locality : Mt Haparangi, 2,257 ft (SSW of Rotorua) con- 
sisting of sugary rhyolite with phenocrysts of plagioclase, quartz, 
hornblende and biotite in a glassy pumiceous matrix. Often 
rhyolite changes from glassy, sugary-textured rhyolite to finely 
crystalline, or to spherulitic rhyolite, or to obsidian (THOMPSON 
& Reep, 1954, 209-210). 

Haparangi Rhyolite intrudes and overlies lake sediments in 
Taupo area (GRANGE, 1937, 74), and locally is interbedded with 
Huka Formation (Beck & RoserTson, 1955, 17). Mt Haparangi 
rests on a downfaulted block of the Patetere rhyolite sheets 
(GRANGE, 1932, 74). Rhyolite of this type ranges in age from 
Pliocene-Pleistocene to Holocene (Mt Tarawera). It occurs from 
Lake Rotoiti S to Tokaanu in the central North Island volcanic 
zone. 


(B.N. THompson). 


HAROTOCBEDS I et chines cea cen as Lower Miocene 
See: HAUROTO BEDS. 


HATEPE LAPILLI iio eee. 6 ee eee Holocene 
(Auckland). 


BaumcarT (I.L.), 1954. Some Ash Showers of the Central 
North Island. N.Z. J. Sci. Tech., 35 B, 464. 


A member of the Taupo ash sequence erupted from vents 
close to the Hatepe River, E of Lake Taupo, probably shortly 
before 250 A.D. It fell predominantly towards the NE but hardly 
extends beyond the ranges. Consists of white pumice lapilli, highly 
vesicular, evenly sorted for size, with clear shower banding, frag- 
ments up to 15” diameter near the source. The bed is incoherent, 
with practically no fine material; it contains a small proportion 
of solid rhyolite fragments. 

(I.L. Baumcart). 


HAUMURIAN STAGE e a a ee Upper Cretaceous 


WELLMAN (H.W.), 1956. The Cretaceous of New Zealand. 
Resumenes de los Trabajos Presentados, XX Congr. geol. internac., 
Mexico, 352 (table). 


The name was proposed in a table, as a stage in the Mata 
Series lying stratigraphically between the Teurian and Piripauan, 


characterized by a new species of Inoceramus, by Ostrea lapilli- 


cola Marwick, Conchothyra parasitica Hutton, and Maestrichtian 
ammonites, including Vertebrites murdochi (Marshall), Diplomo- 


ceras cf. cylindricum Defrance, and Maorites cumshewaensis 
(Whiteaves). 


l Type section: Amuri (Haumuri) Bluff, Marlborough, con- 
sisting of the Black Grit and overlying formations up to and 


including a sandstone containing small belemnites below the upper — 


Teredo Limestone at the base of the Amuri Limestone, and thus 


ee oe 
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including part of THomson’s type section of the Piripauan, which 
is now restricted to the calcareous conglomerate below the Black 
Grit. 


Distribution : The stage is widespread throughout Northland 
and E parts of North and South Islands, and includes the Ota- 
matea Beds, Tapuwaeroa Group, Whangai Shale, Mangatu Beds 
(part), the saurian beds and sulphur sands of Waipara (N. Canter- 
bury) and equivalent beds elsewhere in Canterbury (Malvern 
ty Waimakiriri Valley) and Otago (Shag Point, Brighton, Fair- 

eld). 

More fossils are known from the Haumurian than from any 
other New Zealand Cretaceous stage. At most places Foramini- 
fera are the best guide fossils, occurring between the Teredo 
Limestones at Pariwhakatau Stream (in the type area), in the 
Waipara saurian beds, at Shag Point and Brighton (Otago), in the 
‘Whangai Formation, Tapuwaeroa Group, Otamatea Beds and 
their correlatives. 


Microfauna : Foraminiferal faunas long considered Piripauan 
are now known to differ from those associated with the Piripauan 
index fossils Inoceramus australis and pacificus. The following 
|Foraminifera, some indicative of Maestrichtian, are restricted to 
ithe Haumurian : Gaudryina healyi Finlay, Dorothia elongata Fin., 
iDorothia biformis Fin., Frondicularia steinekei Fin., Palmula ru- 
cgosa d’Orbigny, Neoflabellina rakauroana (Fin.), Bolivinoides 
draco dorreeni Fin., Gumbelina spp., Gublerina glaessneri Bron- 
a & Brown, Bolivina incrassata Reuss, Buliminella sauria 
Sin., Bulimina rakauroana Fin., Patellina piripaua Fin., Nuttallides 
tholus Fin., Planulina rakauroana Fin., Rugoglobigerina spp., 
ezlobotruncana sp. 


| Macrofauna : Undescribed sponges (Kaipara), five species of 
‘orals (D.F. Squires, pers. comm.), undescribed brachiopods, 
anany pelecypods (including Neilo cymbula (Woods), Pterotrigo- 
mia, Pacitrigonia, Linotrigonia, Nordenskjoldia hectori (Woods), N. 
woodsi Wilckens, Glycymeris, Inoceramus n. sp., Neitheia granget 
{Murdoch), Syncyclonema cf. membranaceum (Nils), Camptonec- 
tes selwynensis Fin., Ostrea lapillicola Marwick, Lucina cantua- 
triensis Woods, Thyasira n. sp., Ethmocardium woodsi Marw., La- 
hillia, Callistina (Tikia), Cyclorisma, and gastropods (including 
Struthioptera, Perissoptera, Conchothyra parasitica Hutton, Proto- 
lJolium, Sycostoma). A rich fauna of ammonites from Kaipara and 
Whangaroa harbours (MarsHa.t, 1926) includes Pseudophyllites 
ndra Forbes, Baculites rectus Marshall, Maorites, Grossouvrites, 
Tertebrites, and Desmophyllites. Small belemnites of several kinds 
are not uncommon. « Nautilus sp. aff. suciensis Whiteaves » was 
eecorded by Marsma. Hoploparia?, undetermined decapods, 
tnd Euscalpellum represent the Crustacea. The starfishes Ophry- 
«ster novaezelandiae Fell and Hippasteria antiqua Fell are re- 
sorded from North Canterbury and the echinoid Cyathocidaris (?) 
bistillum Quenstedt from Pariwhakatau. Five species of elasmo- 
branch fish are listed from the Black Grit. About a dozen species 
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(Haumurian Stage, continued) 


of reptile (Mauisaurus, Cimoliosaurus, Tylosaurus, Taniwhasaurus) 
were described by Owen, Hector and Hutton from the saurian 
beds of Amuri and Waipara. 


Correlation : The upper limit of Inoceramus, belemnites and 
ammonites at the top of the stage and the affinities of many Fora- 
minifera and ammonites show that the Haumurian is Maestrich- 
tian. 


(C.A. Fiemine, N. pe B. Horniprook & H.W. WELLMAN). 4 


HAUPIRI GROUP cadets abree wade e Lower Palaeozoic 
(North-west Nelson). 


BELL (J.M.), Wess (E.J.H.) & Crarke (E. de C.), 1907. The 
Geology of Parapara Subdivision. N.Z. geol. Surv. Bull. 3, 20, 
45-48, 68-69 (Haupiri Series). 


Before the publication of Bulletin 3, rocks of the Haupiri 
Group were usually vaguely attached to the Te Anau Series, then 
assumed to be Devonian. The Haupiri Group includes greywackes, 
argillites, conglomerates, tuffs, agglomerates and breccias. 

The conglomerates contain abundant pebbles of quartz, 
quartzite, mica schist, greywacke, acid and basic igneous rocks. 
The material of the pebbles is similar to that of the adjoining 
schist terrains. Many of the rocks have been altered by dynamic 
and thermal metamorphism and their original nature is not easily 
distinguished in the field. Prominent members in the group are 
fine-grained green rocks of basic and semi-basic aspect, often 
breccias, best seen in the headwaters of the Slate and Snow 
rivers. These green rocks are often very rich in epidote and 
chlorite; others appear to contain lumps of rock identical with 
the matrix. Although under the microscope a few show flow 
structures, the definitely volcanic members are few. Many show 
signs of much shearing. Hornblende porphyrite and crystal tuffs 
with large ferromagnesian crystals also occur. 

The type localities for the group are the Slate and Snow 
rivers, N of Haupiri Range in Aorere S.D. (Bull. 3) where they 
are mapped as long, narrow tapering outcrops, less than 1 mile 
wide, with roughly meridional strike, surrounded by rocks placed 
in the schistose portion of an extended « Aorere series» (q.v.). 
The outcrops are situated near, but not in contact with, the 
« crystalline complex carbonates » associated with the schists. 

As the pebbles of Haupiri conglomerates are described as 
similar to the schists, BELL, Wess & CLARKE considered the Haupiri 
Group to be of higher horizon than at least part of their « Aorere 
series ». No other clear evidence of superposition is mentioned. 
The beds in Parapara Subdivision dip steeply, are strongly folded, 
and the tapering outcrops were interpreted as marking the troughs 
of synclines. Near Mount Arthur, HENDERSON, GRANGE & Mac- 
PHERSON in Motueka Subdivision (1925, 1926) found rocks of 
Haupiri facies [aphanitic breccias and green sandstones of McKay 
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(1897, 127) ] apparently intercalated between formations identified 
on lithological grounds with the Aorere and Mt Arthur groups 
(q.v. for sequence). Thus, if these rocks are correlatives of the 
type Haupiri, the latter must be between Arenig and Llandeilo 
in age. In view o flater evidence collected by Benson, this con- 
clusion is doubtful. 

The most southerly record of the group is Fyrr’s (1930) record 
of « Haupiri » conglomerates interbedded with greywacke and red 
and green argillite 16 miles S of Buller River. 

Mapping N from Mt Arthur towards Haupiri Range, HEN- 
DERSON, GRANGE & MacPHERSON included in the Haupiri Group a 

band 7-8 miles wide, between Mt Peel and Takaka River. PARK 
 (1890a, 237) compared many of these rocks to those of the Te 
Anau Series. This band, as extended on the uncompleted map, 
_is much wider than the tapering outcrops mapped at Haupiri by 
BELL, WEBB & CLARKE, and includes strata which the latter authors 
| would probably have attributed to the more schistose portion of 
their Aorere Group. In these rocks Dr W.N. Benson (1956) dis- 
covered and mapped lenses of limestone with a rich fauna of 
_Mid-Cambrian trilobites, examined by Drs ÖPIK, SINGLETON and 
STUBBLEFIELD. By digesting the limestone in acetic acid, Dr F.H.T. 
RuopeEs has determined many other fossils, chiefly brachiopods, 
Mid or Upper Cambrian in age (Ruopgs, F.H.T., pers. comm.). 
This discovery not only invalidates the extended use of the term 
« Haupiri» and the stratigraphical position assigned to it by 
_ HENDERSON, GRANGE & MacPHERSON, but also refutes the structural 
‘interpretations of most authors who have described the Lower 
‘Paleozoic beds. It seems likely that lensing outcrops of the type 
| Haupiri represent anticlinal cores and not synclinal troughs (see 
‘also Paleozoic Complex of North-west Nelson). 


(A.R. LILLIE). 


AURAKI ANDESITES «............0..0. Miocene-Pliocene 
(Coromandel Peninsula). 


HENDERSON (J.), 1929. The Late Cretaceous and Tertiary Rocks 
(of New Zealand. Trans. N.Z. Inst., 60, 282. 


Presumably a collective term for the First and Second Period 
Volcanics of the Coromandel Peninsula. Older names are available 
for formational and group names for this group of rocks. The 
mame was not defined and is unnecessary. 


(J.C. SCHOFIELD). 


fHAUROTO BEDS (LIMESTONES) .......... Lower Miocene 
(Hawkes Bay). 

See: WAIKARE MOANA SERIES. 

Synonyms : Te Hauroto Beds, Te Haroto Beds, Haroto Beds. 
‘For Te Hauroto Limestone, see Te Waka and Te Aute Limestones. 
(J.T. KINGMA). 
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HAUTAPU « GLACIAL DRIFT » (TILL) .... Late Pleistocene 
(North-west Wellington). 


Park (J.), 1910. The Geology of New Zealand (Whitcombe 
& Tombs, Ltd.), 194-5. 
See: HAUTAPU VALLEY AGGLOMERATE. 


HAUTAPU SHELL LIMESTONE ..........55...+: Pliocene 
(North-west Wellington). 


Te Punca (M.T.), 1952. The Geology of Rangitikei Valley. 
N.Z. geol. Surv. Mem., 8, 7, 8. 


Conglomeratic shelly limestone, less than 100 ft thick, in the 
valley of Hautapu River, containing large fragments of Mollusca, 
and well-rounded greywacke pebbles, in a matrix of sand and grit. 
This limestone, which underlies the Mangaweka Mudstone in the 
Lower Rangitikei Formation, is of Waitotaran age. 


Type locality : Hautapu Valley. 
(M.T. Te Punaa). 


HAUTAPU VALLEY AGGLOMERATE .... Late Pleistocene 
(North-west Wellington). 


Te Punca (M.T.), 1952. The Geology of Rangitikei Valley. 
N.Z. geol. Surv. Mem. 8, 28-35. 


Lahar (= volcanic mudflow) deposits in Hautapu and Rangi- 
tikei valleys; up to 90 ft thick near Waiouru, close to Mt Ruapehu, 
the source of the lahars. Except for small amounts of material 
picked up from the floor of post-Miocene sediments over which 
the lahars passed, the deposits consist of andesite blocks, boulders, 
pebbles, grit and sand. Twenty- to thirty-ton blocks are not un- 
common; one block measures 18 x 17 X 13 ft, estimated weight 
300 tons. Boulders (up to 3 ft) were carried by lahar as far as 
Hunterville, 60 miles from their source. A solitary boulder (4 ft) 
of vesicular andesite rests on a terrace near Bulls, 75 miles from 
Mt Ruapehu. In Hautapu Valley the agglomerate may be the 
product of several, or many, lahars, but in Rangitikei Valley the 
material was probably deposited by a single torrent. The agglo- 
merate was probably emplaced just before the oldest terraces of 
Rangitikei Valley were formed. Corron (1944) first suggested 
that this « volcanic conglomerate » was deposited by lahar (and 
not by a glacier); Park (1910, 194) called the agglomerate 
« Hautapu Glacial Drift ». 


Type locality : Hautapu Valley. 
(M.T. Te Punca). 


HAULAWA:SHELLBED, ... auceo. caie Lower Pleistocene 
(North-west Wellington). 


OncLrEy (M.), 1946. Ground Water Resources of the Palmer- 


ston-Wanganui Basin. N.Z. J. Sci. Tech., B26, 201 (as Hautawa 
Shell Rock). 
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ONGLEY’s name was based on the term Hautawa Shell Horizon 
in an unpublished Superior Oil Co. report. At the type locality, 
Hautawa Stream, E of the Rangitikei-Turakina watershed, the 
formation is loose brown fossiliferous sand. E of Rangitikei River 
it develops into a 50 ft loose brown sand with large concretions. 

The shellbed extends W to Wanganui Valley, as a formation 
of the Okiwa Group (FLEMING, 1953c, 130-132), and there consists 
of 10 to 20 ft of muddy sandstone containing whole and broken 
shells, including Barbatia, Chlamys and Tegulorhynchia. In Ran- 
gitikei, Turakina and Whangaehu valleys, the Hautawa Shellbed 
contains the cool water pecten Chlamys (Zygochlamys) delicatula 
(Hutton), here reaching its northern limit on the west coast of 
New Zealand. The Hautawa Shellbed is the type formation of 
the Hautawan Substage of the Nukumaruan Stage. 


(C.A. FLEMING). 


HAUTAWAN SUBSTAGE .............. Lower Pleistocene 


Fiemine (C.A.), 1953. The Geology of Wanganui Subdivision. 
N.Z. geol. Surv. Bull., 52, 104. 


The Hautawan is the lower of two substages in the Nuku- 
maruan Stage (Wanganui Series) proposed to include the Lower 
Nukumaruan of Wanganui, Hawkes Bay and Wairarapa districts, 
characterized by the occurrence as far N as Lat. 39930’ S of 
coolwater species, especially Chlamys (Zygochlamys) delicatula 
(Hutton) (now abundant only S of 45° S) and other Mollusca 
some of which do not range higher [e.g. Phialopecten triphooki 
(Zittel) ] and some of which are restricted to the substage [e.g. 
Pelicaria acuminata (Marwick) ]. C. delicatula is the most charac- 
teristic Hautawan macrofossil, but as this species appears in the 
Waitotaran of Canterbury, Marlborough and SE Wellington and 
in the Hawera Series of Cook Strait, the substage is distinguished 
in these areas by other criteria, especially the absence of Waito- 
taran forms (Manaia, Polinices, Olivella, etc.), and the presence 
of Nukumaruan extinct species. The foraminifer Notorotalia 
zelandica rotunda Vella appears to be limited to the Hautawan 
substage and globigerinids are usually not numerous. The Hau- 
tawan microfauna lacks Haeuslerella morgani (Chapman), Karre- 
riella cylindrica Finlay, Rectobolivina maorica Fin., and Globo- 
rotalia miozea Fin., all of which occur in the Waitotaran. 

Marine Hautawan is known from Wanganui to Manawatu 
Gorge on the W, and from the Napier-Taupo Road S through 
Hawkes Bay and E Wellington to Palliser Bay, Marlborough, and 
N Canterbury. The post-Waitotaran cooling indicated by its 
marine fauna is also shown by post-Waitotaran non-marine beds 
containing till and varves at Ross (Westland) and cool-temperate 
plant fossils at Ohuka Creek (S Auckland), Waipara (Canterbury), 
Ross and Orepuki (Southland) (Couper & McQueen, 1954). The 
Hautawan is classed as Lower Pleistocene from this climatic 


evidence. 
(C.A. FLEMING). 
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HAUTOTARA BEDS .......... Pliocene - Lower Pleistocene 

(Hawkes Bay - Wairarapa). 

Hector (J.), 1883. Progress Report. N.Z. geol. Surv. Rep. geol. 
Explor. 1883-84, 16, x11. 

Blue-grey silts with bands of grit and conglomerate, under- 
lying the limestones at Manawatu Gorge, W of Woodville. HECTOR 
correlated these beds with those at Hautotara on the Ruakaka- 
patuna River, Wairarapa, which is the basis of his name. On 
macrofaunal evidence the lower part of Hecror’s unit is Waito- 
taran Stage and the upper portion Nukumaruan in age. The name 


is obsolete. 
(J.T. Kinema). 


HAVELOCK NORTH LIMESTONE .............. Pliocene 
(Hawkes Bay). 
Hix (H.), 1890. On Artesian Wells. Trans. N.Z. Inst., 22, 437. 


A synonym of Te Aute Limestone (q.v.), named from the 
town of Havelock North. 
(J.T. Kınama). 


PA WERAS SERIES spicier irene cictene ieee Late Pleistocene 


Tuomson (J.A.), 1917. The Hawera Series or the so-called 
« Drift Formation » of Hawera. Trans. N.Z. Inst., 49, 414-5. 


The youngest series in the New Zealand Cenozoic. As pro- 
posed by THomson, Hawera Series was a local lithologic name for 
the gravels, ironsand, lignite, and ash deposits of W Wellington 
and Taranaki, the Drift Formation of Park (1887), and was based 
on a type section at the mouth of the Waihi Stream, Hawera. 
In the type area, the Hawera Series is unconformable on the 
stages of the Wanganui Series. Fintay & Marwick (1947) 
extended the term to include all New Zealand post-Castlecliffian 
Pleistocene deposits. The upper boundary (not previously stated) 
lies between the deposits of the last glaciation and those of the 
Flandrian transgression. 

In the Wanganui-Hawera district, the Hawera Series includes 
formations of the Pouakai Group (q.v.) capping several coastal 
and river terraces at heights up to 1,000 ft above sea level. Two 
of the terraces contain marine faunas, the older in the Brunswick 
Formation at about 600 ft at its inner edge, the younger in the 
Rapanui Formation at about 300 ft above sea level; these are 
the basis of the Terangian and Oturian stages (q.v.). Hawera 
lignites contain spores and pollens of living plants. The Hawera 
Series contains poor, shallow water foraminiferal faunas distin- 
guished from Recent faunas by the absence of the ubiquitous 
Recent foraminifer, Loxostomum karrerianum (Brady). 

W and N of the type area, the Hawera Series includes the 
pyroclastic and volcanic formations of Mt Egmont and nearby 
volcanoes (Pouakai Group), and of the Tongariro-Ruapehu vol- 
canoes. Elsewhere, rocks have been classed in the Hawera Series 
mainly from geomorphic and climatic evidence as the fossils 
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consist chiefly of living species and cannot readily be dsitinguished 
from those of the Castlecliffian and Holocene. The rocks are 
chiefly (1) coastal, lake and river terraces older than those of 
the Thermal Optimum and younger than Castlecliffian (2) voleanic 
rocks of volcanoes that still show constructional form and (3) 
Ss deposits (moraines, till, outwash gravels and varve-silts, 
etc.). 

As older glaciations are apparently represented by the Nuku- 
maruan and Castlecliffian stages, the Hawera Series includes 
deposits of the last, penultimate, and probably antepenultimate 
glaciations of the Pleistocene. 

(C.A. FLEMING). 


HAWKES BAY SERIES ....... Upper Miocene - Pleistocene 
(Hawkes Bay). 


HocHSTETTER (F. von), 1864. Geologie von Neu-Seeland. Reise 
der Novara, Geol. Theil. 1(1), x1. 


HocHSTETTER established the Hawkes Bay Series for a se- 
quence of limestones, fossiliferous sandstones and calcareous 
mudstones of late Tertiary age. Hutton (1869) accepted this age 
for the series, but later changed the name to Hawkes Bay Group 
and the age to Lower Tertiary (1872). Hutton (1873) suppressed 
the term Hawkes Bay Series in favour of Ahuriri Formation. 

McKay (1877c, 44) divided the Tertiary strata in Hawkes Bay 
into Lower or Hawkes Bay Series and Upper or Wanganui Series, 
including the shelly limestones of Napier in the lower series. 
The name later became obsolete, and the sediments have been 
subdivided into Mapiri, Opoiti, Te Aute formations, and Petane 
Series. 

(J.T. Kınama). 


HAWKS CRAG BRECCIA ................ ? Upper Jurassic 
(South-west Nelson). 


McKay (A.), 1883. On the Geology of the Reefton District, 
Inangahua County. N.Z. geol. Surv. Rep. geol. Explor. 1882, 140. 


Conglomerate and breccia, generally reddish owing to ferru- 
ginous matrix; containing fragments of locally-derived granite, 
greywacke and argillite, usually not more than 1 ft in diameter, 
but occasionally as huge blocks; rare bands of shale and sand- 
stone; 7,000 ft thick. 

Type locality : between Hawks Crag and Little Hawks Crag 
in the lower Buller Gorge. 

McKay (1877, 102-5) had previously given a discursive 
description, but the first reference with a formation name is that 
given above, with only passing reference to type locality. The 
clearest description is by Morcan & Bartrum (1915, 16-7). 
Variants of the name include Hawk, Hawk’s, Hawks, Hawke’s 
and Hawkes; « Hawks» is recommended. 

Deposits of a similar type, commonly red in colour, are widely, 
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though locally, distributed in South Island, and have been ten- 
tatively correlated by various authors; the most complete list is 
by Gace (1952, 23). Recent study of plant microfossils by R.A. 
Couper makes it impossible to sustain all these correlations. The 
age at the type locality is uncertain, but the Hawks Crag Breccia 
grades up from the Ohika Beds that contain late Jurassic plant 
fossils (WELLMAN, 1950, 19-22); the upper age limit is given only 
by unconformably-overlying Eocene beds. 

Near Reefton, similar breccia contains plant microfossils 
common to both the Ohika Formation, which is absent at Reefton, 
and to the overlying Topfer Formation, which is absent at the 
lower Buller Gorge; they have been given a « possibly Aptian > 
age by Couper (in WELLMAN, 1955a, 108). The flora contains no 
angiosperms, and includes Osmundacidites wellmanii Couper, 
Neoraistrickia neozealandica (Coup.) Potonié, Lycopodiacidites 
bullerensis Coup., Podocarpidites major Coup., Trilites verrucatus 
Coup., and Classopollis n. sp. The age is now judged to be Jurassic. 


(RP. Sacate): 


HAYWARDS GRAVEES 25 niera d oe Pleistocene 
(Wellington). 


Stevens (G.R.), 1956. The Stratigraphy of the Hutt Valley, 
New Zealand. N.Z. Jour. Sci. Tech., B 38 (3), 201-33. 


Superficial fluviatile gravels, clays and silts widely distributed 
in the Haywards-Belmont area, W of the Wellington Fault. They 
represent the remnant deposits of meander scar terraces produced 
on the W side of a formerly extensive flood plain of Hutt River. 
Their distribution is markedly asymmetric in relation to the 
Wellington Fault for all of the central and E portion of the old 
flood plain is now downthrown along the Hutt Valley and con- 
cealed beneath Recent alluvium (Hutt Formation). In elevated 
areas W of Hutt River, block-faulting associated with evolution 
of the fault angle depression has dislocated the gravels, which 
are now scattered at varying altitudes in the present day topo- 
graphy. 

Type Locality : Wairere Road; name derived from Haywards 
Railway Station (= Manor Park). 

The Haywards Gravels are underlain by Rimutaka Group 
greywackes and are often overlain by soliflual debris, derived 
from the faulted terrain to the W during the last periglacial phase 


in the Wellington area. The maximum thickness attained by the 
gravels is c. 50 ft. 


Fossils : Pollen of recent plants, indicating a climate like that 
of present day. 


Age : more than 42,000 years B.P., by radiocarbon dating. 
(G.R. STEVENS). 
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HENLEY BRECCIA S o on aea redan daan Upper Cretaceous 
(Otago). 
Hector (J.), 1892. Progress Report 1890-91. N.Z. geol. Surv. 
Rep. geol. Explor. 1809-91, 21, 1nv-rvı (Henley Breccias). 


Terrestrial block-breccias forming part of the coastal hills 
along the E side of the Taieri Plain S of Dunedin. A long history 
of argument concerns their origin, age, and stratigraphic position. 
In 1863 gold was found in Tuapeka district in the Blue Spur 
Conglomerate which was quickly compared lithologically with 
the Henley Breccia and with the coal-bearing greywacke con- 
glomerates of Kaitangata and the Horse Range. Gold and coal 
also occur in quartz pebble conglomerate in these districts. It has 
been debated whether all the greywacke and schist conglomerates 
should be correlated, and whether they lie above or below the 
quartz conglomerates. Upper Cretaceous or Tertiary ages have 
been suggested for the Henley (or Taieri) Breccia, and PARK took 
an extreme view that it is Pleistocene moraine. 

ONGLEY (1939) grouped the Henley Breccia and the coal 
measures of Kaitangata in his Kaitangata Series (see Taratu 
Formation) unconformably below the quartz conglomerate of his 
Taratu Series. Recent detailed mapping has shown that the type 
beds of his Kaitangata Series are interbedded with the Taratu 
‘Formation. The remainder of ONGLEY’s Kaitangata Series corres- 
ponds with the Henley or Taieri breccia and the name Henley 
‘Breccia has been reintroduced (Mutcu & Witson, 1952, 400). 

The formation occurs in several blocks for 50 miles along the 
= side of Titri Fault, S. of Dunedin. 


Type section : Henley Gorge, Taieri River, S of Dunedin. 

The lowest beds are discontinuous lenses up to 400 ft thick 
ci greywacke cobble conglomerate and carbonaceous mudstone 
with coal streaks, overlain by nearly 3,000 ft of cobble con- 
~iomerate and block breccia which become progressively coarser 
upwards and are often red in colour. The beds were deposited 
in a fault angle depression E of the Titri Fault. The formation is 
probably no older than Turonian because angiosperm leaves have 
peen found near its base, and no younger than Lower Senonian 
pecause it is overlain unconformably by the Upper Senonian 
Taratu Formation. Henley Breccia is a lithological and diastrophic 
correlative, but not an exact time-correlative, of Kyeburn For- 
mation, Hawks Crag Breccia and the Ohika Beds, all of which 
aave been grouped as Lower Coal Measures. 
(H.J. HARRINGTON). 


EENG SERES an ie e aa ATAT Liassic 
> WILLIAMSON (J.H.), 1932. Te Kuiti Subdivision. N.Z. geol. 
surv. 26th ann. Rep., 6. 


© The name is based on Herangi Range, between Awakino and 
Xawhia, but the type section is on the coast W of Kawhia Har- 
cour, and was defined by Williamson as extending from a con- 
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glomerate band at the base of the Jurassic to the plant beds at 
Te Maika (Kawhia south head) described by HENDERSON & GRANGE 
(1926, 37-8). The beds, 5,000 ft thick, lie above the horizon of 
Arcestes cf. rhaeticus, include a narrow band with Toarcian 
ammonites, and were considered to occupy most of the Liassic. 
The name was used for local mapping in SW Auckland (Marwick, 
1946, 30), and was modified to Herangi Group by WILLETT (1948, 
15) 

Marwick (1951, 1953) adopted the name Herangi Series as 
a time-stratigraphic unit to include two stages, Aratauran and 
Ururoan (q.v.), correlated approximately with Lower and Upper 
Liassic. He modified Wr1iL1aMson’s upper and lower boundaries 
in the type area in accordance with paleontological data. The 
series is exposed on both limbs of the Kawhia Syncline of SW 
Auckland and has been identified near Taneatua, Bay of Plenty. 
In the South Island the series is exposed on both limbs of the 
Southland Syncline, where it includes the Bastion Series (Ara- 
tauran) and part of the Flag Hill Series of older writers. 


(C.A. FLEMING). 


HERBERT FORMATION 
(North Otago). 


Brown (D.A.), 1938. Moeraki Subdivision. N.Z. geol. Surv. 
32nd ann. Rep., 11 (Herbert Series). 


Introduced to include the Upper Grits and Limonitic Sand- 
stone of McKay (1887a, 4), that is, the ferruginous sands and an 
overlying basal marine member lying immediately above the coal 
seams at Shag Point. The rocks consist of quartz grit and sand- 
stone, with quartz conglomerate, and, N of the Shag Point area, 
occasional seams of coal and lignite. The top of the formation at 
Shag Point is marked by greyish-black, micaceous mudstone. 

Type locality : Shag Point. 

This formation is approximately equivalent to the Mount 
Iwitai Beds of Haast (1874, 22), and to the lower part of HECTOR’S 


Shag Point Series (1873) (q.v.) a name preoccupied by Haast 
(1872). 


Distribution : From Shag Point northwards along the foothills 
of Horse Range to Kauru River. 

Characteristic Fossils : Callistina (Tikia) sp. cf. C. wilckensi 
Woods, Lahillia sp. cf. L. luisa (Wilckens), Struthiopiera haastiana 
(Wilck.), Perissoptera waiparaensis (Hector), Protodolium speighti 
(Trechmann), Pleurotomaria otagoensis (Wilck.). 


(D.A. Brown). 


LO St TS Upper Cretaceous 


HEREHERETAU BEDS 
(Hawkes Bay). 
See: WAIKARE MOANA SERIES. 


RS OF os oe Middle Miocene 
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HIERETAUNGAN STAGE .................. Lower Eocene 


Fintay (J.H.) & Marwick (J.), 1947. New Divisions of the 
New Zealand Upper Cretaceous and Tertiary. N.Z. J. Sci. Tech. 
28 B (4), 23. 


The Heretaungan Stage was defined by FINLAY & Marwick 
on the basis of Foraminifera, as « that part of the section marked 
(primarily) by the presence of Elphidium hampdenensis Finlay... 
the upper limit is marked also by the highest occurrence of 
Globorotalia crater Finlay, Buliminella browni Fin., Bulimina 
serratospina Fin., Nuttallides carinotrumpyi Fin., and (locally), 
Aragonia zelandica Fin. and Clavulinoides instar Fin. ». The Here- 
taungan is marked also by the highest occurrence of Vaginuli- 
nopsis waiparaensis (Fin.). 


Type locality : Te Uri Stream, which cuts through a fairly 
complete sequence of Haumurian, Teurian and Dannevirke Se- 
ries on the E flank of Whangai Range, in Porangahau S.D. The 
type Heretaungan, which overlies the type Mangaorapan, and 
underlies the type Porangan, consists of 80 ft of hard, grey glauc- 
enitic mudstone without macrofossils and extends from 15 chains 
E of the Loop downstream for 1 4 chains. 


Distribution : In Northland, Heretaungan Foraminifera have 
been collected from greensands of the Onerahi Formation at 
‘Onerahi Peninsula. No Dannevirke Series deposits are to be found 
along the W side of the North and South Islands which was emer- 
sent at that time but they are widely distributed along the E side. 


Heretaungan Foraminifera occur in green and red bentonitic 
snudstone of the Mangatu Formation in several localities in Pov- 
erty Bay-East Coast district. In S Hawkes Bay and Dannevirke 
where the Dannevirke Series is particularly well developed, the 
stage attains a maximum thickness of 600 ft. A complete Danne- 
wirke Series sequence is exposed 25 miles N of Te Uri Stream, 
at Waipawa, where several hundred feet of greenish, bentonitic, 
foraminiferal, Heretaungan mudstone lie between Mangaorapan 
and Porangan of rather similar lithology. A similar sequence is 
exposed along the flanks of the Mount Carlyon and Whangai 
ges. Along the E Wellington coast between Pahoa and Opuaue 
Rivers, a full sequence of Dannevirke Series includes limestone, 
green and red mudstone and alternating coarse and fine sandstone, 
he upper part containing Heretaungan Foraminifera at a number 
bf localities. In Pukiamuri Stream the stage is represented by at 
Lact 100 ft of green and red foraminiferal mudstone. 
| `The Amuri Limestone, from Cape Campbell S to Amuri Bluff, 
s probably the southerly extension of limestone exposed on the 
} Wellington Coast. Heretaungan Foraminifera have been col- 
ected near its base in the Awatere and Seymour valleys. In N 
Xanterbury where Dannevirke Series is much less calcareous the 
pwest fossiliferous marine Tertiary is frequently glauconitic, 
sentonitic, foraminiferal Heretaungan mudstone and sandstone. 
feretaungan Foraminifera have been identified from a 250 ft 


132 
(Heretaungan Stage, continued) 


sandstone in Hurunui Gorge, from 200 ft of sandstone at Marble 
Point on the Waiau River, 280 ft of grey mudstone W of Scargill 
and from 100 ft of highly bentonitic mudstone in the middle 
Waipara River. 

On the coast near Hampden, carbonaceous mudstone (Moeraki 
Formation) is overlain by 150-200 ft of dark glauconitic mudstone 
(Kurinui Formation) which has Heretaungan Foraminifera. In 
Dunedin district, near Green Island, lithologically similar Abbots- 
ford Mudstone contains Heretaungan Foraminifera in its upper 
part. At Boulder Hill, 10 miles W of Dunedin, 100 ft of Abbotsford 
Mudstone with Heretaungan Foraminifera overlies sands with 
Wangaloan Mollusca. 

No marine Dannevirke Series were deposited in Southland. 


Climate : The almost complete absence of orbitoid Foramin- 
ifera from the Dannevirke Series may be evidence for temperate 
rather than tropical conditions during Heretaungan time. 


Overseas correlation : Globorotalia (Truncorotalia) crater 
Finlay, closely related to the Paleocene to Lower Eocene G. velas- 
coensis Cushman, is abundant in the Heretaungan. The Here- 
taungan microfauna, like the Mangaorapan, is very similar to 
that of the Lower Eocene Aragon Formation of Mexico. 


(N. DE B. HORNIBROOK). 


HETERIANSSTAGE #33. T EA ee Upper Jurassic 


Marwick (J.), 1951. Series and Stage Divisions of New 
Zealand Triassic and Jurassic Rocks. N.Z. J. Sci. Tech., B 32 (3), 
8-10. 


The name is based on Heteri, a locality on the peninsula 
between Waikutakuta and Waikiekie Creeks, S side of Kawhia 
Harbour, and the type section extends W from about the mouth — 
of Waikiekie Creek to the E side of Totara Peninsula. The beds, 
described by HENDERSON & GRaNcE (1926, 33) consist of marine 
fossiliferous sandstone, mudstone and tuff, approximately 2,500 ft 
thick. The beds overlie the type Temaikan and include in their 
lower part a three-foot dark gritty fossiliferous sandstone classed 
as Upper Temaikan by Marwick (1953, 25). They overlie the type 
Temaikan and are overlain by the type Ohauan Stage. 

The fauna in the type section includes Grammatodon (Indo- 
grammatodon) taylori Marwick, Inoceramus galoi Boehm, Buchia 
malayomaorica (Krumbeck), Pinna kawhiana Marw., Lima 
williamsoni Marw., Pleuromya milleformis Marw., Belemnopsis, 
and several ammonites including Idoceras cf. humboldi Burck- 
hardt, Epicephalites cf. epigonus (Burckhardt) and Subneum- 
ayria (Arkell, 1956, 455) indicating Lower Kimeridgian of Mexican 
affinity. 

Heterian beds have been recognized on both limbs of the 
Kawhia Syncline in SW Auckland, chiefly from the restricted 
species Inoceramus galoi Boehm. In the South Island, they are 
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probably represented in N Canterbury (where Idoceras speighti 
(Marshall) was obtained from a river boulder) and doubtfully 
by the youngest beds in the Southland Syncline at Jacks Bay, 
SE Otago (Marwick, 1953, 27). 

(C.A. FLEMING). 


TT Gal os BIB GA ox he I Sa a Pliocene 
(Canterbury-Marlborough). 


Fyre (H.E.), 1931. Kaikoura Subdivision. N.Z. geol. Surv. 25th 
ann. Rep. (n.s.), 6. 


Named from Highfield, 2 miles N of Waiau, North Canterbury, 
and found in several intermontane depressions in the Amuri- 
Kaikoura district. Argillaceous sandstone and conglomerate 
forming the upper part of the Bourne Conglomerate. The beds 
are considerably tilted and in places are seen to be angularly 
unconformable below the Lyndon Gravel. They are equivalent to 
the Ericaburn Beds of Marlborough. 

(J. Marwick). 


PLCURAN GIS BEDS ities le aces eee Lower Cretaceous 
(East Cape Peninsula). 


McKay (A.), 1887. On the Geology of East Auckland and the 
Northern District of Hawkes Bay. N.Z. geol. Surv. Rep. geol. 
Explor. 1886-87, 18, 216. 


Under the heading Lower Greensand - Awanui Series, McKay 
listed « Taitai and Hikurangi Beds». His cross-section shows 
« grey and green flaggy and thick-bedded sandstones, alternating 
with green sandy shales», underlying « dark shales and sand- 
stones crushed and contorted », as if he intended these two units 
to correspond with Hikurangi Beds and Taitai Beds respectively, 
but he grouped them as Taitai Beds in his stratigraphic table 

and discussion (1887c, 185, 216). He concluded (1887c, 219) that 
the Hikurangi Beds (= Mokoiwi Beds, q.v.) may be the source 
of oil at Rotokautuku. He noted a fossil from the higher beds 
which he considered identical with a Kawhia Jurassic from, and 
a bed of Inoceramus in the lower beds, and classed the beds as 
the lowest in the Lower Greensand in New Zealand (i.e. Lower 
Cretaceous). Later work has confirmed this approximate age 
(see Taitai Sandstone, Mokoiwi Beds). 


(C.A. FLEMING). 


|\HIMATANGI DUNESAND ............0cceeceeees Holocene 
` (North-west Wellington). 

: ApkIN (G.L.), 1948. On the Occurrence of Natural Artesian 

| Springs in the Horowhenua District. N.Z. J. Sci. Tech. B29, 271 

| (Himatangi Series). 

Superficial dunesand, in fixed dunes, on the coastal plain 
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of W Wellington, from Paekakariki to Wanganui district, with 
a maximum width of 11 miles near Himatangi, usually overlying 


ki Sandst v.). 
the Otaki Sandstone (q.v.) (G.R. STEVENS). 


HINUERA FORMATION ........ Late Pleistocene-Holocene 
(Auckland). 


Heaty (J.), 1946. Geology of the Karapiro District, Cambridge. 
N.Z. J. Sci. Tech. 27 B (3), 204 (table), 210, figs. 1-3. 


« Large quantities of rhyolitic material from the central re- 
gions » transported by the Waikato River to form « coarse current- 
bedded sands and gravels, showing a fair degree of sorting ». The 
name is derived from the Hinuera Valley which is the point at 
which the Waixato changed its course to flow alternately into 
either the Hamilton Basin or the Hauraki Depression. No type 
locality is named by Heaty (1946). 

Besides the above sediments the Hinuera Formation contains 
interbedded fine pumice clays, other clays and peats. Its aggrad- 
ationa! surface is still well preserved as extensive plains within 
the above-mentioned depressions. See also Piako Formation. 


(J.C. ScHOFIELD). 


HOGBURN FORMATION ........... Middle - Upper Eocene 
(Central Otago). 


WILLIAMSON (J.), 1933. Naseby Subdivision. N.Z. geol. Surv. 
27th ann. Rep. (n.s.), 8 (Hogburn Series). 


Quartz-pebble conglomerate up to 200 ft thick, with seams of 
brown coal, lying on a base-levelled undermass of schist and 
greywacke and overlain by Lower Uligocene (Landon) greensand. 
Formerly extensively worked for detrital gold. It is now called 
The Hogburn Formation (HaRRINGTON, 1955, 592-3), and the name 
used only in the part of N Central Otago mapped by Williamson. 

Type locality : by tautology, in Hogburn Stream, draining to 
Naseby township. The formation is part of the Middle Coal 
Measures which to the S and E have other local names (eg. Taratu 
Formation). It was deposited in advance of a marine shoreline 
that moved W from Upper Senonian to Lower Oligocene and 
then retreated. Beyond the W limit of marine beds it is difficult 
to distinguish Hogburn Formation from overlying quartzose beds 
deposited as the marine shoreline retreated E (Wedderburn For- 
mation). See also Naseby Greensand. 


(H.J. HARRINGTON). 


HOKONUI SYSIEM OE Triassic - Jurassic 


Hutton (F.W.), 1885. [Comments on paper by J. von Haast]. 
N.Z. J. Sci. 2, 351; Sketch of the Geology of New Zealand, ibid., 
436, 439-40. 


Rocks of this system cover large areas in both islands. They 
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form the hills of SE Otago, the Hokonui ranges of northern 
Southland, the Central Alpine chain and E foothills from north 
Otago to Cook Strait (Marlborough), the Komutaka, Tararua, 
Ruahine and Kaimanawa ranges, part of the W of the North 
Island from the Awakino River N to Waikato River, and parts of 
the eastern Auckland province. A locality map is given by 
Marwick (1953, 10). 

Before Hutton’s introduction of the term, the beds of this 
system in the Hokonui Hills had been examined closely by Cox 
and McKay and subdivided into a number of «series» (Cox, 
1878a, 25-48). The Hokonui Hills provide a good section for 
detailed study, being free of structural complications, easily 
accessible and at least as fossiliferous as in other districts. 
However, neither bottom nor top of the system has been closely 
defined in the Hokonui Hills, though Hurron recognized that 
relationship with underlying beds could be worked out in the 

_ Wairaki Hills and Takitimu Mountains to the W. 

Hutton (18856, 203) regarded the System as Triassic and 
Lower Jurassic in age, and unconformable to his underlying 
Maitai System which he considered Carboniferous. The system 
extended up to a major unconformity at the base of his Upper 
Cretaceous Waipara Series, due to what was later called the 
« Post-Hokonui Orogeny ». This orogeny at the base of the Cre- 
taceous can only be recognized with certainty at a few places 
(see WELLMAN, 1951c, 11-38) and is not as universal as HUTTON 
thought. 

Hutton included the plant beds of Waikato South Head, 
W Auckland (Putataka Series) in the highest part of the Hokonui 
System. They are 2,000 ft stratigraphically above the highest 
marine fossils (Tithonian) placed in the Hokonui System by 
Marwick (1953, 30). 

WELLMAN (1952) has made a useful division of rocks which 
include the Hokonui System into « Hokonui Facies » and « Alpine 
Facies ». Mesozoic rocks of N and E Southland, SE Otago, Nelson, 
and the Marakopa — Kawhia area are of Hokonui Facies — shelf 
deposits ranging from argillites through coarse sandstones and 
grits to roundstone conglomerates. These are all well-bedded, 
contain some well-defined fossil horizons and are comparatively 
simple in structure. The rocks of the main Alpine Chain of the 
South Island and of the central North Island belong to the 
‘Alpine Facies, and are mainly more uniform geosynclinal argillites 
and greywackes, strongly altered and deeply involved in folding. 
‘Locally the Alpine Facies is fossiliferous and in particular Monotis 
‘occurs in many places, but type areas and standard sections for 
‘subdivision of these rocks into series and stages on paleontological 
grounds have necessarily been in the Hokonui Facies. 

Various subdivisions have been proposed for the Hokonui 
‘System (e.g. Hutton, 1885b, 194; Park, 1904a, 393; 1910, 56) but 
ithe subdivisions most frequently referred to are those proposed 
lby Cox (18782). 

Marwick (1951, 8-10) introduced stage names which were 
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adopted by all later workers. Our knowledge of the stratigraphy 
and fossils of the Hokonui System was put on a systematic basis 
when Marwick (1953) redefined the system as extending from 
the base of his Etalian Stage (q.v.) (Anisian in age) to the top of 
the Puaroan Stage (Tithonian) (See Marwick, 1953, 11). 


Cox, 1878 Marwick, 1953 


Puaroan Stage 
Ohauan > 
Heterian » 


: ic 
Mataura Series (lower part) oe are Jurassi 
Putataka > 
Flag Hill » -—-— — -- — Ururoan » 
Bastion > -— Oe ee — Aratauran » 
Otapiri > -— — — — — Otapirian > 
Warepan > ) Upper 
Wairoa > -—————jOtamitan » Triassic 
Oretian > 
Ci) i a ee > | Middle 
Triassic 


The Kaihiku Series as mapped by Cox included thick un- 
fossiliferous beds which probably extended below the base of 
the Etalian Stage, but the Etalian fauna has not been found in 
the Hokonui Hills. (LC. McKELLAR). 


HOLMWOOD ISLAND GNEISS 
(Southland). 


TURNER (F.J.), 1937. The Metamorphic and Plutonic Rocks 
of Lake Manapouri, Fiordland, New Zealand. Part I. Trans. roy. 
Soc. N.Z. 67, 84. 


A series of gneisses making up Holmwood, Mahara, and 
Isolde Islands in E Lake Manapouri. Main types are plagioclase- 
biotite-hornblende gneiss, plagioclase-biotite gneiss, amphibolite, 
and less commonly, plagioclase-orthoclase-biotite gneiss. They 
are the oldest rocks in TuRNER’s Eastern Manapouri Province, but 
by no means the oldest in the Fiordland Complex of which they 


are part. (B.L. Woop). 


monte ? Upper Paleozoic 


HORORATA SERIES 
(Canterbury). 


Hecror (J.), 1884. Progress Report, 1883. N.Z. geol. Surv. 
Rep. geol. Explor. 1883-4, 16, x1v. 


Name given by Hector in a classification of New Zealand 
sedimentary rocks but not defined and ignored after 1886. 


(R.P. Suaeate). 


saya vogencregue ie E E Upper Cretaceous 


137 


HORSE RANGE BRECCIA .............. Upper Cretaceous 
(North Otago). 


McKay (A.), 1887. On the Young Secondary and Tertiary 
Formations of Eastern Otago-Moeraki to Waikouaiti. N.Z. geol. 
Surv. Rep. geol. Explor. 1886-7, 18, 1, 4. 

Conglomerate or breccia of schistose greywacke fragments 
and quartz pebbles, with interbedded carbonaceous sand and silt, 
and sub-bituminous coal seams, in the Horse Range and in Shag 
Point Coalfield, called Shag Point coal measures by Haast (1872), 
« breccias and quartzose conglomerates of the Horse Range » by 
McKay and Horse Range Series by Brown (1938, 11). They were 
deposited in a fault-angle depression on the N side of the Waihemo 
(or Shag Valley) Fault Zone, are up to 1,200 or 1,500 ft thick 
near the fault, and thin to nothing several miles to the N. They 
are overlain by Herbert Formation (q.v.). 

In lithology, tectonic setting, and age Horse Range Breccia 
closely resembles the lower part of Taratu Formation, and is a 
formation of the Middle Coal Measures. A synonym is Shag Point 


Group (q.v.). (H.J. HARRINGTON). 


HOWICK BEDS. 
See: WAITEMATA GROUP. 


Bet AE ORDER TION racon. adie en ore Torn a Pleistocene 

(Taupo-Rotorua). 

STEINER (A.), 1953. Hydrothermal Rock Alteration at Wai- 
rakei, New Zealand. Econ. Geol. 48, 1-13. 

The name Huka Formation is given to a group of lake sed- 
iments with interbedded vitric tuffs and volcanic rocks under- 
lying the Wairakei Lapilli Tuff, as proved by drilling at Wairakei. 
The Huka Formation comprises pumiceous and rhyolitic breccia, 
tuffaceous sandstone, siltstone, mudstone and claystone, some 

diatomaceous. The most prominent sediments are breccias. An 
andesite flow is interbedded in the NW part of the Wairakei area 
¿and basalt flows occur to the S, at K-Trig. The rocks are flat- 
‘lying or gently tilted. Carbonaceous siltstones from the upper 
ipart of the formation are Nukumaruan or younger judged by 
‘fossil pollen. 

North of Karapiti Fumarole the Huka Formation overlies 
: rhyolite flows at 700 to 1,000 ft below the surface. Still further N, 
‘and approximately 2,000 ft from the surface, the Huka Formation 
‘is underlain by the Wairakei Ignimbrite. See also Beck & Ros- 
| ERTSON (1955, 16). (A. STEINER). 
IHUMPHREYS GULLY BEDS ............ Lower Pleistocene 
(North Westland). 
McKay (A.), 1893. Geological Explorations of the Northern 
lPart of Westland. N.Z. Mines Dept. Rep. C-3, 158, 168-9. 
Auriferous gravel exposed in Humphreys Gully, Arahura 
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River, underlain by « angular brecciated material to some extent 
interbedded with the underlying sandy clays ». 

BELL & Fraser (1906, 88-9) include only the gravels, which 
they describe as well-rounded cobbles of greywacke, mica-schist, 
granitic rocks, argillite and quartz; beds of sand and finer gravels 
are interbedded with the coarser. The colour is rusty brownish- 
grey. Angular material (moraine) was not described. 

Apart from the inclusion of the beds of angular material, 
this formation cannot be distinguished from the Old Man Gravels. 
The name has not been recently used, and should probably be 
dropped. 

(R.P. SUGGATE). 


HUNDALEE CONGLOMERATE 20.5.2... 0520825 Pliocene 
(Marlborough). 


JosBERNS (G.), 1928. The Raised Beaches of the North East 
Coast of the South Island of New Zealand. Trans. N.Z. Inst. 59, 
526-7. 

Hundalee Conglomerate, « so named... on account of its pe- 
culiar distribution in this locality » (i.e. Hundalee on Conway 
River) consists of fairly fine, well-rolled pebbles of greywacke in 
sandy matrix often full of shells and shell fragments, with 
occasional very large blocks of greywacke, Amuri Limestone and 
Grey Marl, such as those seen in typical Great Marlborough 
Conglomerate; in places passing into a sandy marl containing 
scattered pebbles, bands of gravel or large blocks. The formation 
occupies a depression E of the coastal range from Conway River 
W of Hundalee NE to Oaro River. 

It contains Wanganui Series fossils in Oaro Valley (THomson, 
N.Z. geol. Surv. 6th ann. Rep., 8) and elsewhere, and is probably 
Waitotaran; it was mapped as Bourne Conglomerate by FYFE 
(1934). It is unconformable on all older formations. JoBBERNS 
thought that the Hundalee Conglomerate « post-dated any 
extensive faulting which may have determined the depression in 
which it appears to lie » and was deposited at the base of marine 
cliffs when the land was 1,000 ft lower than now, but other 
geologists consider the formation to have been considerably 
deformed by later movements. 


(C.A. FLEMING). 
HUNTLY COAL-MEASURES ..................... Eocene 


Morgan (P.G.), 1922. Notes on the Geology of New Zealand. 
N.Z. J. Sci. Tech. 5, 56 (table). 


A synonym of Waikato Coal-measures (q.v.). 
(D. Kear). 


HURUNUI MARL & BRECCIA 
(North Canterbury). 


SPEIGHT (R.), 1931. The Tertiaries at the Hurunui Mouth. 
Trans. N.Z. Inst. 62, 165, 170, 171. 
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Type section: Hurunui River, downstream from bridge near 
mouth. « Marls with lenses and masses of sandstone, and harder 
bands which contain fragments of either Amuri Limestone or 
Chalk Marl, probably of both... Associated with the marl is a 
breccia composed of fragments [up to 25 ft] of Amuri Limestone, 
Chalk Marl, and Weka Pass Stone, and of another calcareous bed 
not seen... >». Fyre (1934-5 described the bed as a chalk marl, 
intruded and brecciated by sandstone dykes and sills, and collect- 
ed Bortonian Foraminifera from the marl itself. The marl is 
overlain unconformably by sandstone with phosphatic nodules 
and, in places, conglomerate, at the base. 


(J. Marwick). 


URUP © CRIMEA TION ois cioe aeae att Upper Miocene 
(Wellington). 
Kine (L.C.), 1933. Tertiary Molluscan Faunas from the South- 
ern Wairarapa. Trans. N.Z. Inst. 63, 334-354 (Hurupi Series). 


The formation was described by McKay (1878a) and named 
Hurupi Series by Kina. 

As defined by Kine the Hurupi « Series » includes all fossili- 
ferous beds at Hurupi Creek between the basement greywackes 
(? Trias-Jura) and overlying unfossiliferous mudstones in the 
Palliser Bay cliffs NW of Hurupi Creek. 

VELLA (1954) redefined the formation, stating that it consists 
chiefly of compact blue-grey sandy mudstones, between 1,000 and 
1,500 ft thick. The lower portion is coarser and usually sorted 
into alternating layers, the upper part finer and typically massive. 
Generally there is a fine basal conglomerate 6 to 12 in. thick. 

The Hurupi Formation is uniform in fossil content and con- 
tains abundant Mollusca (e.g. Glycymeris hurupiensis Marwick, 
Limopsis lawsi King, Dosinia cottoni Marw., Marama hurupiensis 
Marw., Eumarcia thomsoni Marw., Callusaria callosa Marw., Mao- 
ricrypta radiata (Hutton), Polinices huttoni v. Ihering, Acominia 
hendersoni (Marw.), Alcithoe hurupiensis Marw., and Foramin- 
ifera, both indicating a middle to lower Tongaporutuan age. 

As redefined by Vetta, the Hurupi Formation overlies grey- 
wacke basement and, in places, Southland Series in southern 


Wairarapa. 
(G.R. STEVENS). 


HUTCHINSONIAN STAGE .............. Upper Oligocene 

Tuomson (J.A.), 1916. On Stage Names Applicable to the 
Divisions of the Tertiary in New Zealand. Trans. N.Z. Inst. 48, 
34-35. 

The Hutchinsonian is the middle stage of the Pareora Series, 
overlying Otaian and underlying Awamoan. 

THOMSON proposed the Hutchinsonian Stage for the « Hut- 
chinson Quarry beds and concretionary sand» at Oamaru. He 
wrote (p. 35) «In the Hutchinsonian I would place all beds 
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between the Ototara Limestone and the shell bed of Target 
Gully ... the latter bed forming the base of the Awamoan >. 

At Hutchinson’s Quarry, which THomson obviously regarded 
as the type locality, the succession is as follows: 
greensand (Gee Greensand) with abundant 
Pachymagas parki; 18 ft (top) 
basaltic conglomerate; 8 ft 
Hard limestone (McDonald Limestone) 
with lenses of tuff; 10 ft 
Tuff (Deborah Volcanics); 40 ft. 

About half a mile N, in Target Gully, there is a rich Awamoan 
shell bed at a higher stratigraphic level than the greensands at 
Hutchinsons Quarry although no clear contact between the two 
has been observed. According to PARK (1918, 79-82) the shell bed 
is underlain by fossiliferous glauconitic sandstone which belongs 
to the Hutchinsonian beds by THomson’s definition. As slope 
deposits have since obscured this sandstone and no microfauna 
has been collected from it, the upper limit of the type Hutchin- 
sonian has not been determined satisfactorily. ALLAN (1938, 88-89) 
pointed out certain cbscurities implied in Parx’s definition. Until 
a more precise definition could be given to the stage he made 
the suggestion that the Hutchinsonian may be defined as « the 
period of time during which the Pachymagas parki series of 
brachiopods were the characteristic fossils ». 

Finuay & Marwick (1940, 116-119) pointed out that green- 
sands in N Otago correlated by THomson (1926, 149-151) with the 
Hutchinsons Quarry greensand, contained two different brachiopod 
assemblages. They classed those with the primitive Pachymagas 
marshalli as Lower Hutchinsonian (= Otaian Stage, FINLAY & 
Marwick, 1947, 232-3), and others, with the more advanced 
P. parki, as True Hutchinsonian. Some of the beds correlated with 
the « True Hutchinsonian» by Fintay & Marwick were later 
considered younger and the Southland Series was proposed (FIN- 
LAY & Marwick, 1947, 229-235) to include them. 


Microfauna : Good microfaunas have been collected from the 
greensand and conglomerate at Hutchinsons Quarry. Haeuslerella 
pukeuriensis Parr, and Plectofrondicularia parri Finlay, replace 
the Otaian species H. hectori Fin. and P. proparri Fin. Virgulopsis 
pustulata Fin. 1s. str.), absent iin the Otaian, is abundant and 
typical in the greensand of Hutchinsons Quarry and in younger 
beds. Bolivina zedirecta Fin. first appears in the Hutchinsonian. 
The absence of Loxostomum n. sp. (of Pakaurangi Point), Globo- 
rotalia miozea Fin., G. aff. miocenica Plummer and Globigerinoides 
triloba (Reuss) distinguish Hutchinsonian from Awamoan micro- 
faunas. Notorotalia n. sp. aff. tenuissima (Karrer) is restricted to 
Hutchinsonian and Awamoan microfaunas. Although constant 
small differences distinguish Hutchinsonian from Awamoan micro- 
faunas, they are so similar that they hardly warrant full stage 
rank and they will probably be demoted to substages. 


Macrofaunas : Hutchinsonian Mollusca cannot at present be 


Hutchinsonian 
Stage 
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distinguished from those of the overlying Awamoan Stage (q.v.). 


Distribution : Recent unpublished work on the Foraminifera 
of the coastal section S of Port Waikato strongly suggests a 
Hutchinsonian age for siltstones in the upper part of the Wai- 
kawau beds. These siltstones are correlatives of similar beds inland 
in Mercer district and probably of part of the Waitemata beds 
around Auckland City. 

Foraminiferal faunas which appear to be Hutchinsonian have 
been collected from sandstone overlying Te Kuiti beds uncon- 
formably at Te Akatea, 5 miles W of Ngaruawahia, and from a 
50 foot sandstone at Horotea Pa, 6 miles W of Te Kuiti. No Pareora 
Series beds have been recognized along the E coast of the North 
Island. 

Upper Pareora Series deposits occur at a few localities on 
the W coast of the South Island. Siltstone and sandstone with 
Kutchinsonian Foraminifera form part of the Huia~Kakapo syn- 
cline mapped by Wetiman (unpublished) on Kakapo River. 
Further S, on Buller River, near Inangahua, siltstone with Hut- 
chinsonian Foraminifera forms the highest part of a syncline 
sontaining Arnold, Landon and Pareora Series. In the upper Fox 
River (WELLMAN, 1946b, 211-236), calcareous sandstone, several 
aundreds of feet thick, has provided Hutchinsonian Foraminifera. 


Along the E side of the South Island, from North Canterbury 
= to Dunedin, Hutchinsonian deposits occur at a number of 
»calities. In the Mt Brown beds of the middle branch of Waipara 
River, the 50 ft « C» limestone of THomson (1920, 322-415) and 
Jhe underlying 200 ft of sands contain Hutchinsonian Foraminifera 
neluding a species of Cycloloculina that may be restricted to 
his stage. The Cycloloculina fauna has been found in Weka 
“reek in the Hutchinsonian upper part of the Grey Marls which 
ire in the main Otaian. Awamoan Foraminifera have been 
sullected from the « D» limestone and underlying sands in the 
apper part of the Mt Brown Beds. 

In S Canterbury, White Rock, Tengawai, Pareora and Otaio 
ivers cross a broad belt of siltstone and sandstone of the Pareora 
series, mostly Otaian, but brown concretionary sandstone in the 
upper part of the sequence contains Hutchinsonian macrofaunas 
nd microfaunas. At Mt Harris, plentiful Mollusca and Forami- 
iifera occur in sandstone which appears to be mainly Hutchin- 
onian. 

In Oamaru district, Hutchinsonian is developed as thick 
‘rreensand (Gee Greensand) at Hutchinson’s Quarry (20* ft) (type 
Hutchinsonian), Devil’s Bridge (50 ft) and Ardgowan (6° ft). Thin 
lauconitic sandstone in the upper part of the Gee Formation at 
tifle Butts, Oamaru, is Hutchinsonian. Further S along the coast 
t All Day Bay, the Hutchinsonian brachiopod Waiparia inter- 
edia Thomson, accompanied by Hutchinsonian Foraminifera, 
ccurs in sandstone above the Otaian Gee Greensand, and below 
ae Rifle Butts Formation. In the Dunedin district, the upper 
art of the Caversham Sandstone has provided Hutchinsonian 
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Foraminifera, as have the upper Forest Hill limestone and the | 
Fern Hill Limestone, Southland. 


Climate: Fıntay (1947, 336-337) considered that «... the 
macro- and microfaunas show that there was a gradual cooling © 
throughout the Waitakian and Hutchinsonian and up to Awamoan | 
time... > and FLem1ne (1949, 85) has expressed a similar view. Coral | 
and echinoid faunas, on the other hand, show no evidence for 
cooling climate. Absence of orbitoids and other large Forami- | 
nifera which became common during the Altonian may be evi- | 
dence for temperate rather than tropical climate during the | 
Awamoan. 


Overseas Correlation : Accepting Chattian age for the Otaian ` 
and Aquitanian for the Altonian, the Hutchinsonian is Upper | 
Oligocene or Lower Miocene. 

(N. De B. HORNIBROOK). 


HUTCHINSONS QUARRY BEDS ......... Upper Oligocene 
(North Otago). 


Hector (J.), 1877. Progress Report. N.Z. geol. Surv. Rep. geol. 
Explor. 1876-7, 1v (table). 


This term has a complicated and unfortunate history. It was 
frequently and often ambiguously used for about 30 years without 
ever having been properly defined, and before the strata at the 
type locality were even briefly described. Moreover, it was in- 
volved in bitter controversies which raged for a still longer period, | 
concerning the sequence and conformity of Tertiary beds in N 
Otago, controversies which we can now appreciate were hopeless 
of resolution with the paleontologic knowledge of the time. Follow- 
ing the appearance of Hutchinsons Quarry Beds in a tabular 
classification of formations by Hector (1877c), premature attempts 
to apply the term in a loose time-stratigraphic sense for local and 
inter-regional correlations inevitably worsened the confusion. 


The type locality is a long-disused small quarry near Eden 
Street, Oamaru, at the site of a former « Hutchinson’s Lime 
Kiln > referred to in the first instance by Trartt (1870, 168). 
ParK (1905, 519) supplied the long-wanting description of the 
sequence as the quarry, as follows (ascending order) : 

1. Tuffs intercalated with irregular bands of limestone, 6 ft. 

2. Dark glauconitic greensands, 7 ft. 

3. Yellowish-coloured glauconitic shelly sandstone, from 4 ft 

to 6 ft thick. 

4. Dark glauconitic sandstone, about 14 ft exposed. 

5. Oamaru silts and clays (Pleistocene loess). 


Most probably Beds 2 to 4 were strictly the Hutchinsons 
Quarry beds of earlier publications (e.g. McKay, 1877g, 57-8), 
although Hecror (1877c, rx) seems to include a thin, phosphatic, 
hard limestone band at the top of Parx’s Bed 1, the correlation 
of which with limestone formations elsewhere in the district was 
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long disputed. THomson (1916a, 33) wrote of « calcareous green- 
sands, often crowded with brachiopods, and generally known as 
the Hutchinsons Quarry beds ». These together with a « concre- 
tionary band » at the top of the limestone (table, p. 34) formed 
the basis of his Hutchinsonian Stage (g.v.). THOMSON separately 
mentions a conglomerate composed of rounded basalt pebbles and 
concretions in a calcareous matrix beneath the greensands, 
resting conformably on a thin limestone, which in turn rests un- 
conformably upon alternating limestone and tuff. PARK omitted 
the conglomerate from his original description, but showed it 
later as an 8 ft band (1918, 60, fig. 22). The unconformity has 
merely local significance. The glauconitic beds and conglomerate 
at Hutchinsons Quarry are now known as the Eden Greensand 
Member and the Ardgowan Conglomerate Member of the Gee 
Formation (Gac, 1957). 
(M. Gace). 


Ee) a Ce |. oe es i nee a Holocene 
(Wellington). 


STEVENS (G.R.), 1956. The Stratigraphy of the Hutt Valley, 
|New Zealand. N.Z. Jour. Sci. Tech. B 38 (3), 215-219. 


Marine and fluviatile gravel, sand, silt and clay; the sedi- 
mentary filling of the Lower Hutt-Port Nicholson Basin. Six 
members (numbered in downward succession) are recognized 
and the section penetrated by the Wellington City Council test 
fore, Wilford (1931) is the type section. The maximum thickness 
és probably 750-1,000 ft. 
| (i) Taita Alluvium : The fluviatile veneer of the Hutt delta, 
x-obbles and pebbles, admixed with silts and clays. Average thick- 
mess, 40 ft. Unfossiliferous. 


(iii) Melling Peat : Outcrops in the bed of the Hutt River for 
a quarter of a mile upriver from Melling Bridge, where it consists 
of tree stumps, in position of growth, and associated wood debris 
peds. It represents a former forest on the Hutt delta, overwhelmed 
2y the aggradation accompanying the post-glacial Thermal 
Maximum rise in sea level. Correlatives can be traced in bore 
roles further S, under the present day Hutt delta. Fossils : Stumps 
bf Podocarpus spicatus and Laurelia novae-zelandiae; leaves and 
ceeds of Griselinia lucida, Podocarpus ferrugineus, P. spicatus, 
Dacrydium cupressinum and Cyperaceae. Associated pollen flora 
\uggests a climate as at present or possibly warmer. Periostraca 
bf the freshwater mussel Hyridella menziesi are associated with 
the peat, but calcareous matter is lacking. Radiocarbon dates for 
the tree stump layer : 4470 + 100, 4395 + 100 years B.P. 


(iii) Petone Marine Beds : Silt and clay, at depths of 40-60 ft 
beneath the lower portion of the Hutt delta. Dip S, and when 
raced N become less constant and interfinger with Melling Peat. 
The Petone Marine Beds were formed when the lower portion of 
e Hutt delta was overwhelmed by a rise, probably rapid, in sea 
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level, which probably represents the commencement of the post- 
glacial Thermal Maximum period. Fossils : Recent Foraminifera, — 
Ostracoda, Mollusca, Cirripedia and Echinoidea. The member 
has been widely traced in bore holes in the lower portion of the 
Hutt delta and in Port Nicholson. 


(iv) Waiwhetu Artesian Gravels: The Petone Marine Beds 
and Melling Peat are an impervious capping to the Waiwhetu 
Artesian Gravels, gently dipping water-bearing gravel and sand 
beds at 60 to 226 ft in the Wilford test bore, which have been 
traced in bore aoles in the lower portion of the Hutt delta and 
in Port Nicholson. Unfossiliferous. 


(v) Wilford Shell Bed: Shell fragments [Chione (Austrove- 
nus) stutchburyi (Gray) ] and coarse sand, 4 ft thick, at a depth 
of 266 ft in the Wilford test bore. This marks the base of the 
Flandrian in the Lower Hutt-Port Nicholson Basin, its depth being 
related to a rock barrier in the Pleistocene entrance to Port 
Nicholson. 


(vi) Moera Basal Gravels : Weathered gravel, at from 282 to 
376 ft in the Wilford test bore, forming a basal layer to the 
Lower Hutt-Port Nicholson Basin, probably including correlatives 
of the Haywards Gravels and material derived from them during 
the last periglacial phase in the Wellington area. 


(G.R. STEVENS). 


IDAVFORMATION O a Soett ene eee ? Triassic 
(Central Otago). 


WILLIAMSON (J.), 1933. Naseby Subdivision. N.Z. geol. Surv. 
Mee ann. Rep., 8 (Ida Series); 1939. N.Z. geol. Surv. Bull. n.s. 39, 

Greywacke and argillite cropping out in an area of several 
tens of square miles in the Ida Range at the N edge of Maniotote 
Basin in Central Otago. No fossils have been found and Triassic 
age is based on imperfect lithological correlation. The name has 
not been applied outside the type area. 


(H.J. HARRINGTON). 


IHUNGIA BEDS (SERIES) 
(Poverty Bay). 


McKay (A.), 1887. On the geology of East Auckland and the 
northern district of Hawke’s Bay. N.Z. geol. Surv. Rep. geol. 
Explor. 1886-87, 18, 211-212. 


McKay’s name Ihungia beds was applied to massive, marly 
and sandy clays, sands and conglomerates, well exposed along the 
banks of the Ihungia River near Puketiti between the Akuaku(a) _ 


T ete Lower Miocene 
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beds (sandy clay-marls) and the Waikohu beds (limestone and 
grey sands). The conglomerates are formed very largely of crys- 
talline rocks. 

The Ihungia Series, as described by ONcLEY (1927) from 
Wairoa Subdivision, differs considerably from the Ihungia Beds 
at the type locality (McKay, 1887) in lacking ligneous conglomer- 
ates and massive mudstones. The series immediately underlies 
the fossiliferous Tutamoe Series and overlies the ali-embracing 
Mangatu Series. It consists of sandstone beds up to 20 ft thick 
with numerous concretions, alternating with thin layers of mud- 
stone, darkened by carbonaceous material. The lithology changes 
considerably from district to district and massive silty mudstone 
may come in rapidly at the expense of sandstone. The conglome- 
vate, mapped as Te Arai Series in Whatatutu Subdivision, and 
pverlying sediments were traced N into Waiapu Subdivision, 
where the Ihungia Series (= Ihungia Beds of McKay) is up to 
,000 ft thick (ONcLEY & MacpHERSON, 1928, 36). In S Hawke’s Bay 
(LILLIE, 1953) and Wairarapa, the series consists of dark mud- 
ttones and siltstones underlying the Tutamoe Series and over- 
yying the Weber Series. The beds formerly termed Ihungia Series 
m central Hawke’s Bay occupy the same position, but have been 
tubdivided as they do not form a lithological unit. On micro- 

unal evidence, the subdivisions are placed in the Waitakian, 
\ltonian and Clifdenian stages. The Wheao Series (Poverty Bay) 
š an equivalent of the lower Ihungia Series. 


(J.T. Kinema). 


7A 


WUNCIAN STAGE Mr 420i, ee Lower Miocene 


| Dorreen (J.M.), 1948. Foraminiferal Fauna from the Kaiatan 
teage (Upper Eocene) of New Zealand. J. Paleont., 22 (3), 283 
zable). 

Used as a stage name in a table, without definition, pre- 
umably for beds with microfaunas like those of the Ihungia 
eries (Lower Southland Series). 


(C.A. FLEMING). 


NCHOLME GLAUCONITIC SANDSTONE. 
See: TAPUI GLAUCONITIC SANDSTONE. 


BLAND EIMESTONES T o aaaea ea Aa a T Oligocene 
(Northland). 

Park (J.), 1910. The Geology of New Zealand (Whitcombe & 
bombs Ltd), 95-6. 

‘See: WHANGAREI LIMESTONE. 


HAND SANDSTONE -s.es fee 2 6 nso sis Middle Eocene 
(Westland). 
Hector (J.), 1877. Progress Report. N.Z. geol. Surv. Rep. geol. 


r —— 
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The term «Island sandstone » must have been in use at least 
as early as 1873, judging by casual references by McKay (1877, 
76, 84) but was first published by Hector (1877c) in a table of 
formations, without definition, as subdivision of the Cretaceo- 
Tertiary « Formation ». Hector named it from a small island in 
the Grey River near Dobson (fide Morean, 1909, 13). The for- 
mation appears in numerous tables, sections and maps published 
by the old Geological Survey, but the first brief description is 
by Morean (loc. cit.). Gace (1952, 44) redefined the type section 
(as Island Formation) on the N bank of the Grey River opposite 
Brunnerton. Morcan (1911, 51, 54, 59) classified the formation as 
a subdivision of Mawheranui «Series» or « Coal Measures », 
presumably because of the erroneous belief that a coal bed existed 
in the overlying Kaiata Formation as well as in the underlying 
Brunner Coal Measures. Gace (loc. cit.) included it with the 
Lower Tertiary (marine) Group. 

The Island Sandstone comprises up to 600 ft of mainly mass- 
ive, moderately-fine, grey calcareous sandstone with occasional 
spheroidal concretions up to 6 ft in diameter, resting conformably 
on Brunner Coal Measures. Sparsely distributed marine fossils 
at its base include the gasteropod Monalaria concinna (Suter), 
restricted to the Bortonian Stage, but the top may be Kaiatan. 
As a lithologic formation, the Island Sandstone is recognized only 
in Greymouth district, but formerly the name was applied also 
to glauconitic concretionary sandstone of the same age overlying 
coal measures in S Canterbury and N Otago (HECTOR, 1882, xxx; 
McKay, 1882a, 74). 

(M. Gace). 


ISLANDIAN STAGES o ae aman e a ae Middle Eocene 


Morgan (P.G.), 1918. Localities from which Fish Remains 
were collected. N.Z. geol. Surv. pal. Bull. 7, 40 (table). 


A stage name based on the Island Sandstone (q.v.) but not 
defined paleontologically. The type formation contains fossils of 
the Bortonian Stage, with which the Islandian is thus synonymous. 


(C.A. FLEMING). 


ISOLATED HILL LIMESTONE ........... Lower Oligocene 
(North Canterbury-Marlborough). 


Fyre (H.E.), 1931. Amuri Subdivision. N.Z. gecl. Surv. 25th 
ann. Rep. (n.s.), 6. 


Low hills composed of Tertiary strata protruding above the 
alluvial plain of Culverden-Waiau intermont basin near Waiau 
township are known as Isolated Hill (or The Isolated Hills). 
McKay (1886, 110-3) discussed the Tertiary sequence, which in- 
cludes a limestone bed. Fyre (1931) described the Isolated Hill 
Limestone as succeeding the Cookson volcanic beds. Basaltic 
conglomerate with calcareous matrix grades upwards to lenticular 
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bryozoan limestone ranging from 150 ft to 200 ft in thi 

Mt Cookson. Wide distribution through Amuri See z 
implied. The age then given was « probably Ototaran ». Mason 
(1949, 411 table), 419) correlated the Isolated Hill Limestone with 
«M.5: Limestone» of the Mandamus-Pahau district and the 
Weka Pass Limestone of the Waipara district, both of Dunt- 
roonian age. 


(M. Gace). 


HACKS ISLAND BEDS = -io anai. srecne ne naibi ehe oia Jurassic 

(Otago). 

Hector (J.), 1884. Table of Sedimentary Beds. N.Z. Rep. geol. 
Explor. 1883-84, 16, XIV. 

The beds and the Catlins River Series, in which HECTOR 
placed them, were named without any accompanying description. 

Jurassic beds, all of much the same age, crop out on Jacks 
Island (Bloody Jacks, or Tuhawaiki of modern maps), on the 

ainland opposite, and around Jacks Bay to the N. Records of 
€ossils from the beds may carry any of these locality names 
IMarwick, 1953, 27). The district lies 2 miles S of Catlins River 
on the E Otago coast. Present usage would probably include all 
zeds on the island and in the bay under the one name, but as 
Ene island is not readily accessible and the best collecting points 
are at the N end of the bay, a more appropriate type locality 
kad name would be Jacks Bay Beds. The rocks are well-bedded 
btue-grey fossiliferous sandstone and ripple-marked mudstone, 
occupying the axis of the Hokonui Syncline, and extending inland 
lı short distance from Jacks Bay. 
Characteristic fossils are: Nucula (Paleonucula) cuneiformis 
ewerby, Nuculana willetti Marwick, Isognomon aff. subplanum 
Etallon), Camptonectes grandis (Hector), Acesta brycei Marw., 
Jstrea sp. The fauna has been classed as Heterian (middle stage 
ff the Kawhia Series) equivalent to the Oxfordian-Tithonian, but 
monites found in 1956 suggest Callovian age. 
(B.L. Woop). 


DYSCOAI MEAS UES Goce acces cnc Upper Cretaceous 
(Westland). 

| Gace (M.), 1949. Late Cretaceous and Tertiary Geosynclines 
h Westland, New Zealand. Trans. roy. Soc. N.Z., 77, p. 339 (table). 
| ‘Introduced as «Jay coal measures and basal breccia » but 
jithout formal definition; described in detail as Jay Formation 
kith type section in Jay Creek (Gace, 1952, 20-1). Three « divi- 
| ons » (unnamed members) are recognized, as follows: 

| (iii) Well-bedded grey sandstones, shales, minor conglomer- 

ate, impure coal beds up to 8 ft thick. 
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(ii) Conglomerates, minor sandstones, reddish at base, grad- 
ing up to grey; indistinctly bedded. 

(i) Coarse, unsorted, indistinctly-bedded, red-coloured grey- 
wacke breccia and breccia-conglomerate. 


The whole formation varies rapidly in thickness over short dis- 
tances, with a maximum of more than 1,500 ft; subdivision (iii) 
nowhere exceeds 50 ft. Undisturbed lower contacts of Jay (i) beds 
have not been found, but Jay (ii) beds unconformably overlie 
Greenland Group (pre-Cretaceous, (?) Precambrian). Jay Coal 
Measures make up the lowest formation of the Lower Paparoa 
Group of non-marine beds, and are equivalent to the lowest 
subdivision of the Paparoa Beds («(d) Basal conglomerate ») 
(Morgan, 1911, 56). The Jay formation as a whole is not recognized 
away from the Greymouth Coalfield, but member (i), as « Basal 
conglomerate of the Paparoa Beds » has long been correlated with 
Hawks Crag Breccia and similarly-situated breccias at widely 
separated localities in the South Island (Morcan & BARTRUM, 
1915, 73; Gace & WELLMAN, 1944, 355). 
(M. Gace). 


JENKINS HILL GROUP on a Sa Eocene-Oligocene 
(Nelson). 


McKay (A.), 1878. Report on the Wairoa and Dun Mountain 
Districts. N.Z. geol. Surv. Rep. geol. Explor. 1877-8, map fac. 144. 


McKay’s description (ibid., 149) is less informative than the 
earlier reference to « several coal seams... interbedded between 
sandstone, conglomerates and marls» at Jenkin’s Brown Coal 
Mine, Nelson, by HOCHSTETTER (1864, 236). It is clear that both 
these authors intended to use the name Jenkin’s Hill in associa- 
tion with only the coal measures of the Nelson area. 

BELL, CLARKE & Marsma (1911, 22-25) used Jenkins Hill 
Series to cover all Tertiary rocks of the Nelson area, of which 
the coal measures are the oldest. Succeeding beds include mud- 
stone, limestone, sandstone and conglomerate. Although consid- 
ered Miocene by these authors, the Jenkins Hill Group is now 
known to include Arnold beds (mudstone at Bishopdale), and 
Landon beds (shell bands in sandstone on the waterfront). The 
conglomerates, interbedded with soft mudstone and sandstone, in 
the centre of the syncline in the Port Hills are probably late 
Oligocene or early Miocene (Pareora-Southland Series). 

Fossils from Bishopdale include Pinna distans Hutton, Angul- 
us Sp., Carinacca waihaoensis (Suter), Falsicolus aff. solidus (Su- 
ter) and Mitra hectori Hutt. and are Kaiatan. 

Fossils from the Nelson waterfront [the locality called Blind 
Bay by Forses (1850, 343) and «The Cliffs» by HOCHSTETTER 
(1864, xxxtx)] include corals and the molluscs Neilo funiculata 
(Hutt.) and Austrofusus robinsoni (Zittel). 


(R.P. SuccarTeE). 


ee 
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KAAWA FORMATION (BEDS) 
(Auckland). 


HENDERSON (J.) & GrancE (L.I.), 1926. The Geology of the 
‘Huntly-Kawhia Subdivision. N.Z. geol. Surv. Bull. (n.s.), 27, 56-7. 


Bartrum (1919) and GILBERT (1921) described fossiliferous 
Pliocene sandstones from Kaawa Stream (« Kawa Creek »), but 
HENDERSON & GRANGE (1926) first named them formally. Up to 
40 ft of soft bluish pumiceous sandstone is exposed at the type 
locality (coastal cliffs, S of Kaawa Stream and Ohuka Creek) 
‘unconformably overlying Oligocene marine beds (« Mahoenui 
‘Beds » of HENDERSON & GRANGE) and underlying « Older Pleisto- 
cene » sands. 

Marwick (1948) described pumiceous Pliocene sandstones 
«nd mudstones from Otahuhu under the name Otahuhu Formation 
(q.v.). This is here considerd a synonym of Kaawa Formation, 
which should embrace all the fossiliferous, pumiceous, Pliocene 
Ean Ha which are poorly exposed between Auckland City and 


Br RAT Ns oat hed ects Pliocene 


aglan Harbour. 
The paleontology of this formation has received considerable 
i, eas (BARTRUM, 1919; Bartrum & Powe Lu, 1928; Laws, 1936- 
1950; and Marwick, 1948). Laws (1950, 8) reported that the faun- 
ule contained 203 molluscan genera, and (p. 12) agreed to its 
poitian (Lower Pliocene) age. 


(D. Kear). 


(AEO CIGNITE BEDS a ee eae ee er te ? Pliocene 
(Northland). 


McKay (A.), 1892. On the Geology of the District surrounding 
Whangaroa Harbour, Mangonui County, Auckland. N.Z. geol. 
Gurv. Rep. geol. Explor. 1890-91, 21, map fac. 72. 


| The beds consist of lignites and associated clays and can þe 
keen in the upper reaches of Kaeo River and beneath the basalt 

Kerikeri Falls. On McKay’s (1892) map the beds are grouped 
vith the Mangonui lignites of Coopers Beach. The Mangonui 
kgnites, however, are Miocene in age and the Kaeo lignites 
bounger, probably Pliocene. 


(R.F. Hay). 


MEO SANDSTONE e o s n s+ e0s ess: Middle Eocene 

|. (Northland). 

' McKay (A.), 1892. On the Geology of the District surrounding 

\Thangaroa Harbour, Mangonui County, Auckland. N.Z. geol. 

rv. Rep. egol. Explor. 1890-91, 21, 70. 

| Green sandstones exposed in the banks of Kaeo River and in 
ittings along the main road through the township. They are the 
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equivalent of the Pahi Greensand, the underlying limestone at 
Kaeo being the lower argillaceous limestone exposed in the 
foreshore at Pahi Peninsula. Bortonian molluscan casts „are 
common, e.g. Lopha gudexi (Suter) and Monalaria cf. concinna 
Suter). 

(R.F. Hay). 


KAEO SERIES m. coe. nok Cretaceous - Lower Tertiary 
(Northland). 


CuaRKE (E. de C.), 1908. Work in the Whangaroa Subdivision. 
N.Z. geol. Surv. 2nd ann. Rep. (n.s.), 22. 


The Kaeo Series consists of conglomerate, tuff, concretionary 
shale, claystone, sandstone, and shaly impure limestone, massive 
limestone, greensand and claystone, and calcareous sandstones. 
No type locality was given, and the unit was mapped from isolated 
exposures. Cretaceous fossils, e.g. Aucellina euglypha, occur in 
some conglomerates, Maestrichtian ammonites in the concretionary 
sandstones, and Eocene Mollusca in other conglomerates and in 
the greensands. The series has since been subdivided, largely by 
use of Foraminifera, into several unconformable groups and the 
term is now discarded. 


(R.F. Hay). 


KAHAROA LAPILLI (SHOWER) 
(Rotorua). 


GRANGE (L.I.), 1929. A Classification of the Soils of Rotorua 
County. N.Z. J. Sci. Tech., 11, 221. 


Hard white pumiceous rhyolite fragments, 0.2-0.5 in. in dia- 
meter, and minor pumice and glassy rhyolite fragments, erupted 
from S of Lake Rotoiti. S of Rotoiti the bed is 4 ft thick, thinning 
to 9 in. at Kaharoa. Type locality : Kaharoa and N of Rotoiti. 

GRANGE defined the Kaharoa Shower as the parent material 
of the Kaharoa soil series, which extends west to Te Pu and 
Kaharoa. He stated that similar ash on the Kaingaroa Plains 
might not be from the same vent. Later, GRANGE (1931, 234; 1937, 
78; see also GRANGE & TAYLOR, 1931, 8) stated that the shower 
extended N to Tauranga and E to Te Whaiti, accounting for the 
irregular distribution by a change of wind during the eruption. 
Recent work by Beck (unpublished) indicates that GRaANGE’s 
original suggestion is correct. FERGUSSON & RAFTER (1955, 372-3) 
dated the Kaingaroa deposit as 810+ 70 years old, and the 
Kaharoa shower appears to be of similar age. 

The name Kaharoa Shower should be restricted to the original 
use; the eruption spread pumiceous lapilli from a vent S of 
Rotoiti over Kaharoa and the area N of Rotoiti. The deposit 
should be known as the Kaharoa Lapilli. 


Suis) SSURY 5. Aac oS Se Holocene 


(J. Heaty). 
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KAHURANGI POINT-AHAURA RIVER GRANITE 
(Nelson). Post Ordovician 


i Although not formally named, granite forming a central mer- 
idionally-trending belt in W Nelson was distinguished as Kahu- 
rangi Point - Ahaura River granite by HENDERSON (1950). 


(J.J. REED). 


EAIATATMUDSTONE Lae ow «o's hare oe os vce Upper Eocene 
(Westland-Nelson). 


Morgan (P.G.), 1910. Summary of Field-work in Greymouth 
Subdivision. N.Z. geol. Surv. 4th ann. Rep., 16 (table). 


Also referred to as Kaiata Beds by several authors (e.g. 
| Morean, 1914, 270, table) and as Kaiata Siltstone (Gace, 1949, 326, 
table) and Kaiata Formation (Gace, 1952, 46). Kaiata Mudstone 
was first described by Morean (1911, 59) and a type section was 
idefined by Gace (1952, 46) in Soldier Creek, Blackball. The name 
lis based on Kaiata Creek, a branch of Grey River. The formation 
Ss composed of mainly massive, moderately calcareous, brown- 
rey siltstone or mudstone. Macrofossils are not plentiful and 
sseldom well-preserved, but Foraminifera are generally abundant. 
[Thickness varies rapidly but systematically up to a maximum 
DË 6,000 ft. As first introduced (Morean, 1910) the Kaiata Mud- 
sstone formed the highest member of the Greymouth Coal Measu- 
tres (later renamed Mawheranui Series; Moraan, 1911, 54) owing 
to belief that it contained a coal bed, and that an important 
unconformity existed above. Having concluded that the coal bed 
œ question belongs actually in the Brunner coal measures, and 
that the unconformity is of merely local significance, Gace (1952, 
able II and p. 15) included the Kaiata Formation in the Lower 
ertiary Group of marine strata which succeeds the coal measures. 
[The Kaiatan Stage (q.v.) is established in terms of beds within 
he Kaiata Mudstone. The formation is widely distributed in N 
Westland and SW Nelson. It rests upon Island Sandstone in 
kxreymouth district and Brunner Coal Measures in most parts 
bf Westport-Mokihinui district, except where locally overlapping 
bre-Cretaceous rocks. (M. Gace). 


UME NS TAGE hee 5 ck 6 iat oi sy Hes yon Upper Eocene 


Morcean (P.G.), 1918. Localities from which Fish-Remains 
[vere collected. In Cmarman (F.). N.Z. geol. Surv. pal. Bull. 7, 40 


The Kaiatan is the middle stage of the Arnold Series, over- 
Izing Bortonian and underlying Runangan. 

-Morean proposed the Kaiatan for the period of time repre- 
lənted by the Kaiata Mudstone exposed in the Greymouth 
istrict but did not define the stage paleontologically. ALLAN 
(933, 91) maintained that the Kaiatan Stage was paleontologi- 
lally too indefinite and recommended that its use be discontinued. 
‘intay (1939, 531) finding that Kaiatan Foraminifera were dis- 
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tinctive, revised the stage which he showed was equivalent to 
the lower part of the Ototaran Stage which lapsed from use 
thereafter. Fintay also demonstated, by means of Foraminifera, 
that Kaiatan was a correlative of the Tahuian and Waiarekan 
stages (FINLAY, loc. cit., 531; FINLAY & Marwick, 1947, 229, table; 
Finuay, 1947, 286). Although Waiarekan had been proposed þe- 
fore Kaiatan (by Tuomson, 1916a) the Waiareka Tuffs are un- 
desirable as the basis for a stage because clear sections are not 
exposed and because a rather unusual fauna accompanies this 
special facies. 


Microfauna : Kaiatan microfaunas are intermediate between 
Bortonian and Runangan. Ceratocancris hortalveus Finlay is re- 
stricted to this stage. Nonion n. sp. cf. pompilioides (Fichtel & 
Moll), Cibicides pseudoconverus Parr, Asterigerina cyclops 
Dorreen, A. waiareka Fin., and A. lornensis Fin., accompanied by 
rare Amphistegina, appear for the first time. Gaudryina reussi 
Stache replaces the Bortonian G. proreussi Fin., Sphaeroidina aff. 
variabilis Reuss remains common though largely replaced by 
S. bulloides d’Orbigny in the Runangan and Whaingaroan. Many 
species characteristic of Bortonian, such as Nuttallides subtrumpyi 
Fin. and Cibicides tholus Fin. are absent. The Ostracoda Hemi- 
eythere parvitenuis Hornibrook, Leptocythere kaiata Hornib., and 
Bradleya kaiata Hornib., are restricted to the Kaiatan and Ru- 
nangan. 


Macrofauna : Sparse macrofossils occur in the type area, and 
are abundant in the Waiareka Tuffs (type Waiarekan) of North 
Otago and in the greensand of McCullough’s Bridge (type Ta- 
huian) of South Canterbury. Restricted Mollusca include Serri- 
pecten enfieldensis (Marwick), Spirocolpus tophinus (Marw.) and 
other species of the Waiareka Tuffs (Marwick, 1926, 307-316), 
the genus Cordieria, Carinacca waihaoensis (Suter) and many 
others from McCullough’s Bridge (AuLan, 1926). Lentipecten parki 
Marw. and the genera Carinacca and Tatara make their last 
appearance, and Callolima, Grandaxinea, Spelaenacca, Coluzea, 
Conospirus and Parasyrinx occur for the first time. The brachio- 
pod fauna includes the oldest records of Aetheia gualteri (Morris), 
Liothyrella and Stethothyris. 


Distribution : In Northland, thin glauconitic mudstone with 
Kaiatan Foraminifera, part of a Bortonian to Runangan sequence, 
overlaps on to greywacke, W of Kaeo. Elsewhere in the North 
Island, Kaiatan has nowhere been recognized with certainty. 
Microfaunas transitional between Bortonian and Whaingaroan in 
the lower 150 ft of white calcareous mudstone near the top of 
the Wanstead Formation in Hawke’s Bay, appear to be Kaiatan. 

North-west Nelson was emergent during Kaiatan time but 
the Paparoa Geosyncline in Greymouth district received 5,000 ft 
of carbonaceous Kaiata siltstone. Part of the 3,000 ft of con- 
glomeratic Omotumotu sandstone and mudstone deposited in this 
geosyncline are Kaiatan. In the Murchison basin, carbonaceous 


aie 


153 


siltstone of the Maruia Formation has provided Kaiatan Mollusca 
and Foraminifera not far above the coal, and similar beds are 
quarried to the N at Bishopdale, Nelson. 

In North Canterbury, along the middle Waipara River, thin 
marly glauconitic mudstone with Kaiatan Foraminifera lies bet- 
ween Bortonian and Runangan beds below the so-called « Amuri 
Limestone » (Amberley Limestone). Thin glauconitic mudstone 
with Kaiatan Foraminifera occupies a similar stratigraphic po- 
sition at Weka Creek, and thin marl at Gore Bay is also Kaiatan 
from its microfauna. 

In S Canterbury, 500 ft of dark foraminiferal muddy Kaiatan 
siltstone comprises the middle part of a Bortonian to Runangan 
sequence in Geraldine-Kakahu district. At McCullough’s Bridge, 
on the Waihao River, 20 ft of soft glauconitic mudstone (type 
[ahuian Stage) contains Kaiatan Foraminifera and Mollusca. 

In Oamaru district the Raki Silt (up to 100 ft) contains a 
Kaiatan microfauna. Intensive local submarine igneous activity 
Kuring the Kaiatan produced up to 300 ft of Waiareka volcanic 
tuffs and breccias, locally fossiliferous, and basaltic dykes, silts 
nd pillow lavas. Diatomite up to 30 ft thick occurs at several 
localities and Radiolaria are abundant. Foraminifera from Lorne 
=scarpment indicate Kaiatan age for the fossiliferous beds at the 
type locality of the Waiarekan Stage (Marwick, 1926, 307). 
Waiareka Tuffs persist southwards along the coastal section to 
Lookout Bluff where they overlie 300 ft of Kaiatan foraminiferal 
mudstone which in turn overlies the Hampden Formation (Bor- 
onian). 

From Shag Point southwards the Burnside Mudstone, up to 
(89 ft thick, with Kaiatan Foraminifera, extends intermittently 
œ Dunedin district. At Kaitangata, the Elliotvale Formation, 200 ft 
ff dark muddy glauconitic carbonaceous siltstone, contains 
hallow-water Kaiatan Foraminifera. No Kaiatan marine sedi- 
Ments were deposited in Southland. 

| The most southerly occurrence of Kaiatan known is at 
lčampbell Island where the upper part of the Tucker Cove Lime- 
[tone contains Kaiatan Foraminifera. 


| Climate: The presence of Discocyclinidae and an accompa- 
\ying foraminiferal fauna with Tethyan affinities, indicates warm, 
bossibly subtropical conditions during the Kaiatan. 


Overseas correlation : Kaiatan Foraminifera are very similar 
l> those of the succeeding Runangan Stage (marked by the latest 
hseurrence of Discocyclinidae, Hantkenina and Globigerinoides 
\edex Finlay and undoubtedly Upper Eocene) and therefore in- 
licate an Upper Eocene age for the Kaiatan also. 


(N. pe B. HORNIBROOK). 


USIATEA FORMATION .......-.+-----+- Late Pleistocene 
| (North-west Wellington). 

Fiemine (C.A.), 1953. The Geology of the Wanganui Sub- 
\wision. N.Z. geol. Surv. Bull. 52, 248-52. 
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(Kaiatea Formation, continued) 


Sedimentary cover of high terraces of Wanganui and adjacent 
rivers, named from Kaiatea Trigonometrical Station (type locality) 
where areas of alluvium are perched 932 ft above the river. The 
formation consists of alluvium and overlying ash, dune-sand and 
loess-like silt members, unconformably overlying various for- 
mations of the Wanganui Series, and classed in the Hawera Series. 
Its deposits are separated from younger Hawera Series formations 
by a line of old sea cliffs at the back of the Brunswick Formation, 
and differ from them in lacking andesite pebbles. 


(C.A. FLEMING). 


KATERERO GROUP n -ee see e erelere E Oligocene 
(Otago). 
Gace (M.), 1957. Geology of the Waitaki Subdivision. N.Z 
geol. Surv. Bull. 55, 53. 


Fossiliferous, calcareous, glauconitic, concretionary and 
locally phosphatic sand grading upwards to non-glauconitic fossil- 
iferous blue-grey silt overlying either Alma Group sediments or 
Otekaike Limestone in Oamaru District. Age range: Waitakian- 
Awamoan. See Gee Greensand; Rifle Butts Formation. The name 
of the group is taken from a small stream entering the sea S of 
Cape Wanbrow. 

(M. Gace). 


KAIHIKUAN STAGE -cn nais ee e ee a Middle Triassic 


Marwick (J.), 1951. Series and Stage Divisions of New Zea- 
land Triassic and Jurassic Rocks. N.Z. J. Sci. Tech. B 32 (3), 8-10; 
1953. N.Z. geol. Surv. val. Bull. 21, 43. 


The Kaihikuan is the middle stage of the Gore Series. It is 
based on the section at Kaihiku Gorge, 9 miles WSW of Balclu- 
tha, Warepa Survey District, S. Otago. 

The type section is imperfectly known; all that can be said 
of the lithology is that blocks with Kaihikuan fossils found at 
the mouth of the gorge are composed of coarse feldspathic sand- 
stone. The work of Oncrey (1939) suggests that Kaihikuan is 
overlain conformably by Oretian beds; the relationship of the 
Kaihikuan with his Permian Clinton Series (q.v.) was interpreted 
as one of simple conformity (ibid., 35, 45) although separation by 
a strike fault was also suggested (ibid., 33). 


Fauna : The Kaihikuan fauna is well known from its occur- 
rence at Caroline Cutting, NW Hokonui Hills, where Daonella 
apteryx Marwick and a rich assemblage of brachiopods and cri- 
noids are preserved. No Kaihikuan species are known in younger 
beds and with the possible exception of Daonella, Kaihikuan spe- 
cies are not known in Etalian collections. The Psioidea group of 
brachiopods is absent from the Kaihikuan; the common forms 
are: Dielasma zealandica Trechmann, Mentzeliopsis spinosa 
Trech., Spiriferina kaihikuana Trech., S. carolinae Trech., S. parki 
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Wilckens and Athyris kaihikuana (Trech.). Hollandites parki 
‚Wilck. was described from Kaihikuan beds at Mt St Mary 
IN Otago. ; 
IP Marwick (1953, 13) correlated the Kaihikuan with the Ladi- 
i nian. 

Distribution : Kaihikuan beds crop out on the coast imme- 
(diately N of Nugget Point and inland at many localities along the 
IN limb of the Southland Syncline as far W as Takitimu Moun- 
{tains (Princhester Creek). Outcrops in the Wairaki Downs from 
|Dunrobin to Ohai represent the SW limb of the syncline. Kaihi- 
kuan fossils occur at Mt St Mary, North Otago, and Mt Potts, 
(Canterbury, and at Eighty-eight Valley, Nelson. Although un- 
| known in the North Island, Kaihikuan species have been recogniz- 
ed in Central New Caledonia. 

Kaihikuan Stage replaces the old unit Kaihiku Series of 
FF ECTOR, 1865 (q.v.). 


(J.D. CAMPBELL) 


StL rs Es re es Oe pete ee PNR eee R Triassic 


Hector (J.), 1865. On the Geology of Otago, New Zealand. 
Quart. J. geol. Soc. (Lond.), 21, 128. 


| Following HEcTOR’s and Hurron’s earliest work in South- 
kand, the term Kaihiku Series (variously spelt) based on Kaihiku 
Þtream, S Otago, was used to denote sediments, now known to 
poe Triassic, that lie between the Otago Schist and the Jurassic 
[utataka and Mataura series along the N limb of the Southland 
p2yncline and sediments below the Jurassic beds and above the 
[Te Anau Series on the SW limb. 

| The detailed subdivision by Cox (1878a) of the rocks of 
[Hokanui Hills led Hector (1878b) to re-define Kaihiku Series as 
i. smaller unit, the lowest in the Hokonui sequence. He listed a 
fauna which he concluded to be Permian, which TRECHMANN 
1918, 169) later re-examined and showed to be Ladino-Carnic. 
WNGLEY (1939, 36) noted conglomerate, greywacke, argillite and 
kandstone in a general Kaihiku sequence for an area including 
ne type section. Kaihikuan Stage (Marwick, 1951) replaces Kai- 
liku Series. 


(J.D. CAMPBELL). 


XAIHU FORMATION (SANDS) .......... Early Pleistocene 
| (Northland). 


| Ferrar (H.T.), 1934. Geology of the Dargaville-Rodney Sub- 
fivision. N.Z. geol. Surv. Bull., 34 (n.s.), 44-5 (Kaihu Sands). 

| Consolidated sand with lignite, typically exposed along the 
\orthland W coast from Maunganui Bluff to Muriwai. The name 
1| from Kaihu settlement on the river of the same name, a branch 
I? the Wairoa. The original definition is still appropriate. 

| (R.F. Hay). 
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(Kaihu Formation (Sands), continued) 


The modified name Kaihu Formation was introduced by 
Broruers (1954c, 681) for horizontally bedded or massive coarse 
sandstone, pumice silt and variegated mud with local dune 
sand members. These beds underlie a built terrace at 550 ft 
and were deposited during a rise of the sea to that level at the 
beginning of the Pleistocene. The sediments form the main range 
on S Kaipara peninsula and extend S as a veneer over the Mio- 
cene Manukau Breccias of the Waitakere Hills. No fossils are 


known. 
(R.N. BROTHERS). 


KAI-IWI BLUE CLAYS. « 22220223. Secs Lower Pleistocene 
(North-west Wellington). 


Park (J.), 1887. On the Geology of the Western Part of Well- 
ington Provincial District and part of Taranaki. N.Z. geol. Surv. 
Rep. geol. Explor. 1886-87, 18 : 51, 52, 57, 61. 


Park used this name for beds in the Wanganui coastal section 
SE of Kai-iwi Stream mouth, between his Kaimatera Pumice 
Sands and Wanganui Beds. Park’s unit is now divided into the 
following formations of the Kai-iwi Group (q.v.) : Lower Kai- 
iwi Siltstone, Omapu Shellbed, Lower Westmere Siltstone, Upper 
Westmere Siltstone, Kupe Shellbed, Upper Kai-iwi Siltstone. 
These and the underlying formations of the Okehu Group have 
been referred to informally as the Kai-iwi Beds. 


(C.A. FLEMING). 


KALIWIL GROUP T -ae eea oie. eee Lower Pleistocene 
(North-west Wellington). 


FLEMING (C.A.), 1953. The Geology of Wanganui Subdivision. | 


N.Z. geol. Surv. Bull., 52, 183. 


A group name for seven formations in the middle Castle- 
cliffian Stage of Wanganui district, from the Kaimatira Pumice 
Sand to the Upper Kai-iwi Siltstone (see Castlecliffian Stage for 


table of formations). The beds were grouped as Kai-iwi Blue Clays © 


by Park (1887a, 51, 61) and loosely termed Kai-iwi beds by later 
writers. The group is about 250 ft thick on the Wanganui Coast 
(type locality) thickening E to c. 1,800 ft near the centre of Wan- 


ganui Basin in Whangaehu Valley. The upper three formations : 


are classed in the Putikian Substage, the rest in the Okehuan. 
(C.A. FLEMING). 


KAT-IWIsSILTSTONE! 32.205 ee ee Lower Pleistocene | 
See: UPPER KAI-IWI SILTSTONE and LOWER KAI-IWI SILT- 
STONE. 
KAIKOKOPU SHELL GRIT ............ Lower Pleistocendil 


Basal member of the Upper Westmere Siltstone (q.v.). 
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KAIKORAI BEDS: KAIKORAI COAL MEASURES; KAIKO- 
RAWGRLIFSH 20 eee ee es! haw Upper Cretaceous 
(Otago). 

Park (J.), 1910. The Geology of New Zealand (Whitcombe & 

Tombs, Ltd), 105 (table), 123-5. 

Alternative names used by Park for the coal measures of the 

Taratu Formation (q.v.) and for their supposed correlatives in 

other parts of New Zealand. See also Park, 1912, 491. 


(W.N. Benson). 


SAIKORAI BOULDER CLAY- rinis s eaei ei Pleistocene 

(Otago). 

Park (J.), 1910. The Geology of New Zealand (Whitcombe 

& Tombs, Ltd), 199-200, fig. 90. 

Scattered accumulations of large, sub-angular fragments of 
lavas not obviously derived from underlying formations and 
‘usually enveloped in clays, in several portions of the Dunedin 
(district, which, together with certain topographic features, were 
}long thought by a minority of local geologists to have resulted 
ifrom glacial action. This view (first put forward by Beat, 1871, 
(270) is no longer supported, but the presence of loess-like sur- 
{ficial deposits, and micro-paleobotanical evidence from peat- 
‘swamps on the highest elevation adjacent to Dunedin indicate a 
lLate Pleistocene period of coolness followed by amelioration of 
(climate. 


(W.N. Benson). 


| PA TICORAT CI Gea Rep BEDS ai coh. Eeee edhe cis ? Upper Miocene 
(Otago). 

Park (J.), 1904. On the Geology of North Head, Waikouaiti. 
Mrans. N.Z. Inst., 36, 427. 


| Widespread, locally carbonaceous, older flood-plain sediments 
tin the Dunedin Volcanic Complex (q.v.), 10-200 ft thick, proba- 
bly derived from an explosive vent near Port Chalmers, at the 
close of the First Major Eruptive Phase in the Dunedin area. 
(Locally there are abundant blocks, sometimes large (but in the 
main small), of characteristic volcanic rocks: basalt, phonolite 
sand especially kaiwekite erupted during the First Eruptive Phase. 
(Locally abundant leaf-impressions (23 species) suggest an age not 
| ounger than Lower Pliocene, and 13 varieties of spores and 
hollen suggest the latest Miocene. The beds also contain chrono- 
{ogically indeterminate diatoms, a fresh water sponge, and the 
»nly know fossil occurrence of the fish Galaxias (G. kaikorai 


itley). 
pk (W.N. Benson). 


KAIKOURA FORMATION ...... Permian-Lower Cretaceous 
| Hutton (F.W.), 1874. N.Z. geol. Surv. Rep. geol. Explor. 
11872-73, 30 (table), 32, map. 


l 
| 
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(Kaikoura Formation, continued) 


The name was introduced by Hutron to cover geosynclinal — 


greywackes of uncertain age and structure in the NE part of the 
South Island, including the Inland and Seaward Kaikoura Ranges, 
was subsequently extended by Hutton and others, and eventually 
became one of many names (Maitai, Rimutaka, Torlesse, etc.) 
applied to thick, sparsely fossiliferous greywackes of the Canter- 
bury Alps, Kaikoura Mountains and North Island axial ranges. 
The sparsely distributed fossils now known range in age from Per- 
mian to Lower Cretaceous. Consequently the fossiliferous grey- 
wackes are now described under one or other of the defined 
Mesozoic and Permian bio-stratigraphic Series. Unfossiliferous 
greywackes are either given local formation names, or simply 
described as Alpine Facies (meaning geosynclinal and redeposi- 
ted) greywacke of uncertain age. 
(G.W. GRINDLEY). 


KAIMATIRA PUMICE SAND ........... Lower Pleistocene 
(North-west Wellington). 


Hutton (F.W.), 1885. The Wanganui System (abstract). N.Z. 
J. Sci., 2, 525. — 1886. The Wanganui System. Trans. N.Z. Inst., 
18, 340 (Kaimatera Beds). 


The basal formation of the Kai-iwi Group (Castlecliffian 
Stage) in Wanganui-Rangitikei district. At the type locality, Kai- 
matira Bluff, Wanganui River, cross-bedded coarse fossiliferous 
tuffaceous sand and pumice gravel (15 ft), unconformably over- 
lying Upper Okchu Siltstone, pass up into interlaminated grey 
sand and tuff silt (60 ft). The formation strikes W to the coast 
at Okehu Stream mouth, where it has been called Okehu Pumice- 
sand (Park, 1887a, 57) and Mowhanau Pumice Sands (FLEMING, 
1947, 317) and thickens eastward to Hunterville where it was 
named « Coutts Creek Horizon » by Superior Oil Co. (N. Z.) Ltd. 
In eastern exposures, it consists of 125 to 150 ft of fine irregularly- 
interbedded ashy sand and silt, well compacted, hard, and usually 
well-exposed. Locally, thick lenticular cross-bedded shelly grits 
and pebbly shellbeds are interbedded with the lamined silts. The 
conglomerates include pebbles of pumice, vesicular rhyolite, 
ignimbrite, carbonized wood, quartzitic greywacke and dark vol- 
canic rock. The abundant fresh pumice is probably due to erup- 
tions near Taupo. 

The dominant fossils are Nucula, Amphidesma, Maorimactra, 
Anchomasa, Maurea, Xymene expansus (Hutton) and dwarf Bar- 
batia and Venericardia, classed in the Okehuan Substage of the 
Castlecliffian Stage. (C.A. FLEMING). 


KAINGAROA IGNIMBRITE 


TRING. ee ? Pleistocene 
(Auckland). 


Beck (A.C.) & Roperston (EI.), 1955. In Grance: Geo- 


thermal Steam for Power in N.Z. N.Z. Dep. sci. ind. Res. Bull., 
117, 17. 


a 
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Applied to the top sheet of ignimbrite, a hard cream-coloured 
crystalline rock, in the W Kaingaroa Plains, 8 miles E of Taupo, 
which has not been described or mapped in detail: mapped as 
Patetere Ignimbrite by GranceE (1937, 58). 

(A.C. Beck). 


EAIPARATGRBANITE eee er tin ode wim tines oh ade dla Miocene 

(Northland) 

Bartrum (J.A.), 1917. Additional Facts concerning the Distri- 
bution of Igneous Rocks in New Zealand. Trans. N.Z. Inst., 49; 
421. 

A popular term, without geological significance, applied to 
coarse-grained olivine basalt containing highly pleochroic biotite, 
typically exposed at Stony Hill, Hukatere S. D., Kaipara. 


(R.F. Hay). 


[XAIPARA LIMESTONE ........ Upper Cretaceous-Oligocene 

(Northland). 
| Fox (C.E.), 1902. The volcanic Beds of the Waitemata Series. 
iTrans. N.Z. Inst., 34, 480. 

This term was not defined and no type locality was given. It 
thas not subsequently been used and is now obsolete. Upper Cre- 
faceous, Eocene and Oligocene limestones occur in the Kaipara. 

(R.F. Hay). 


“AITANGATA COAL MEASURES ...... Upper Cretaceous 
(South Otago). 

| Morcan (P.G.), 1918. Table of Cretaceous and Tertiary For- 

řaations in New Zealand. N.Z. geol. Surv. pal. Bull., 7, 40 (table). 

An obsolete name for the coal measures of Kaitangata district. 

See Kaitangata Series and Taratu Formation. 

(H.J. HARRINGTON). 


<AITANGATA CONGLOMERATE ...... Upper Cretaceous 
| (South Otago). 
Onctey (M.), 1924. Kaitangata Subdivision. N.Z. geol. Surv. 
8th ann. Rep. (n. s.), 8. 
| Conglomerates of greywacke cobbles at the south end of Kai- 
tangata Coalfield that were later the type beds of the same 
juthor’s Kaitangata Series (1933). 
KAITANGATA SERIES. «...........---+- Upper Cretaceous 
` (South Otago). 
Onctey (M.), 1933. Kaitangata-Green Island Subdivision. 
T.Z. geol. Surv. 27th annu. Rep. (n. s.), 14 (table), 16, map fac. 18. 


ONcLEY (1933, 1939) used the term for a lower set of Creta- 
Leous coal measures at Kaitangata, characterized by conglom- 


| 


(H.J. HARRINGTON). 
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(Kaitangata Series, continued) 


erate of greywacke cobbles, and for schist breccia in Henley 
district further north. The type beds are now included in Taratu 
Formation, and the remainder in Henley Breccia (Formation). 


(H.J. HARRINGTON). 


KAITANGATAN GROUP ............... Upper Cretaceous 


Tuomson (J.A.), 1917. Diastrophic and other Considerations 
in Classification and Correlation, and the Existence of Minor 
Diastrophic Districts in the Notocene. Trans. N.Z. Inst., 49, 410. 


Tuomson believed an adjectival name desirable for a unit 
of group or series rank intermediate between Oamaruian and 
Piripauan, represented by the Wangaloa marine fauna, and pro- 
posed Kaitangatan for the Kaitangata upper and lower coal- 
measures of Park (1911, 539-49) and the marine horizon, thought 
to lie between them. He anticipated that the unit might later be 
divided into stages, one of which might be based on Wangaloa 
(see Wangaloan Stage). ALLAN (1933, 90) noted that revision of 
the stratigraphy of the Kaitangata coal-measures made it doubt- 
ful whether the name should be retained, and it has lapsed. 


(C.A. FLEMING). 


KAITAHA CREENSAND oee oaeen sie oe Ree eee Eocene 
A member of the Ashley Formation (q.v.). 


KAIWAIKI LIMESTONE .............. Lower Pleistocene 
(North-west Wellington). 


Park (J.), 1887. On the Geology of the Western Part of Wel- 
lington Provincial District and Part of Taranaki. N.Z. geol. Surv. 
Rep. geol. Explor. 1886-87, 18, 57. 


A local name for shallow-water lenticular shell-limestone 
members of the Nukumaru Formation (Nukumaruan Stage) in 
Wanganui Valley at Kaiwaiki (correctly Kaiwhaiki), formerly 
quarried as building stone for harbour works and other pur- 
poses. The limestone is interbedded with sand and irregularly 
cemented. It contains abundant fossil Mollusca, often leached 
to leave empty casts in concretionary phases. 


(C.A. FLEMING). 


KAIWAKA SERIES 
(Hawkes Bay). 


McKay (A.), 1887. On the geology of East Auckland and the ` 
northern district of Hawke’s Bay. N.Z. geol. Surv. Rep. geol. 
Explor. 1886-87, 18, 202. | 


Part of the Lower Pleistocene sequence in Esk Valley district, 
between the lower Petane Limestone at Petane and the Pohui _ 
Series. Immediately below the lower Petane Limestone, this 


NA TAN: CERS eee T cee Lower Pleistocene 
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alien sequence embraces the following beds (descending 
order) : 

1. Petane clay-marls and brown sands (= Petane Sandy 
Clays). 

2. Pumice sands and sandstone conglomerates of Esk Valley 
below the junction of Kaiwaka creek. 

3. Sandy clays, brown sands, pumiceous sands and conglom- 
erate, overlying the top beds in the Pohui Series, i.e. the 
Rangimapapa beds. 

The Kaiwaka Series is 2,000 to 3,000 ft thick. 


(J.T. Kınama). 


ATIWHARA ALL UVIUM-~)20....2.2%. Upper Pleistocene 
(North-west Wellington). 
Fiemine (C.A.), 1953. The Geology of Wanganui Subdivision. 
N.Z. geol. Surv. Bull., 52, 263. 
A member of the Rapanui Formation (q.v.). 


KAKAHU GREENSAND ................... Middle Eocene 

(South Canterbury). 

Marwick (J.), 1926. Tertiary and Recent Volutidae of New 
Zealand. Trans. N.Z. Inst., 56, 267. 

Glauconitic sandstone at Kakahu River, with abundant Bor- 
tonian fossils, described by WELLMAN (1953). 


(L.E. OBorn). 
KAKANUI GEM GRAVELS. 
| See: DEBORAH VOLCANIC FORMATION. 
BCACAINIG Dalal ME LOIN Fel cs cuts aus sone else yous wire ous Oligocene 


(Otago). 

Hux.ey (T.H.), 1859. On a Fossil Bird and a Fossil Cetacean 
from New Zealand. Quart. geol. Soc. Lond., 15, 675 (Kakaunui 
. Limestone). 

ManTE tt (1850, 323) reported a fawn and yellow porous friable 
‘limestone that had been traced through the « country of Waia- 
:reka » to « Kakaunui», and at « Ototara », and later (p. 328-30) 
;gave a list of fossils from the « Ototara Limestone ». On p. 333 
lhe referred to a collection of fossil bird remains « transmitted by 
ımy son [W. ManTELL] in 1847 », including a penguin (« Apteno- 
(dytes »). Huxiry (1859) described the fossil bone of a penguin 
<submitted by Mr Walter MANTELL and placed it in a new genus 
Palaeeudyptes. The bone is stated to have been found «in the 
llimestone of Kakaunui ». HuUxLEY concluded that the « Kakaunui 
Limestone» was at least Pliocene, if not very much older. 
(Although Hector (1872, 343) indentified as of the same genus a 
tbone found by Mr C. Tran in the « white Kakanui limestone 
tof Otago », and although he declared (p. 344) that the Kakanui 
ILimestone is the same as the Ototara Limestone of MANTELL, ling- 


162 
(Kakanui Limestone, continued) 


ering gdoubt remains as to which limestone yielded the original 
penguin bone examined by Huxtey, and therefore to which lime- 
stone « Kakanui > was originally applied. Micropalaeontology has 
assisted in demonstrating that limestones of 3 distinct ages occur 
in Kakanui-Oamaru-Waitaki district, which Gace (1957) has 
named Totara Limestone (Runangan); McDonald Limestone 
(mainly Whaingaroan); and Otekaike Limestone (mainly Waita- 
kian). In some places these cannot be identifide reliably from 
sequence and macrofossil evidence. It is not surprising, therefore, 
that there was formerly much disagreement concerning their cor- 
relation, and that there is now difficulty in identifying particular 
limestone beds referred to in older publications. The « Kakanui 
Limestone » described by McKay (1884a, 63) is however almost 
certainly equivalent to the Everett Member of the McDonald 
Limestone in Gacr’s classification. PARK (1918, 17, 51-3) made the 
Kakanui Limestone the top of the Ototaran stage, equivalent to 
Flat Top Hill Limestone, Hutchinsons Quarry Limestone and 
Deborah Limestone; these are equivalent to the uppermost part 
of the McDonald Limestone. The remainder of the Ototaran 
according to PARK consisted of the « Oamaru Stone », divided in 
two by the « Kakanui Tuffs and Breccias » (= Deborah Volcanic 
Formation). The «lower Oamaru Stone» or «typical building 
stone» is probably equivalent to the Ototara Limestone of 
ManTELL, which Gace has renamed Totara Limestone to obviate 
confusion with the Ototaran stage. The « upper Oamaru Stone » 
constitutes the lower part of the McDonald Limestone in the 
Kakanui district. 

The prefix « Kakanui» was applied in turn to limestone, 
metamorphic rocks and volcanic rocks. Because of ambiguity in 
its application in the first instance to limestones probably of 
different ages, this priority of use is better disregarded. Gace has 
retained « Kakanui» in its second application, to metamorphic 
rocks. 


(M. Gace). 


KAKANUI SCHIST (PHYLLITE, SLATE, etc.). 
? Upper Paleozoic 


KAKANUI SERIES (FORMATION). 
(Otago). 


Hector (J.), 1865. On the Geology of Otago. Quart. J. geol. 
Soc., 21, 124-28, 128 (table). 


The chlorite schists of Otago cover so many thousands of 
square miles and have such an enormous apparent thickness that 
geologists have felt an urge to subdivide them on metamorphic 
and stratigraphic criteria. Hecror divided the « Foliated Schists » 
into three parts. The middle part was admitted to be very thin, 
and was dropped from the classifications of later workers. 

The lower part consisting of coarsely foliated schists became 
generally known as Wanaka Formation, and the upper less- 
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metamorphosed part as Kakanui Formation (HUTTON & ULRICH, 
1875, 32, 34). The name of the upper group is derived from Kaka- 
nui Range or Kakanui River in N Otago where the rocks are 
predominantly pelitic semi-schist and phyllite with one or more 
prominent layers of slate. Elsewhere in Otago the rocks of 
Hector’s upper division of the « Foliated Schists» are domin- 
antly arenaceous. For that reason, for several decades, the name 
Kakanui Schist, though widely used, was subconsciously restrict- 
ed to the more or less pelitic rocks of the type region, and confus- 
ion in terminology was caused in other regions by careless use 
of old names, by introduction of new names, and even more by 
failure to introduce new names. Although all pioneer geologists 
recognized an upward sequence through the Wanaka, Kakanui 
and Te Anau formations, i.e. from coarsely foliated schist 
through semi-schist to greywacke and argillite, upper and lower 
limits of formations were not defined. This lack of definition, and 
in some areas the lack of a name for semi-schists of Kakanui type, 
led to their inclusion in either Wanaka or Te Anau formations. 
Eventually detailed petrographic study of the Otago Schists 
(qg.v.) with particular reference to changes in their metamorphic 
grade was undertaken by F.J. TURNER, and re-examination of 
part of the type Kakanui Schist by WILLIAMSON and TURNER 
showed that in metamorphic grade they can be classed in sub- 
zones Chl. 2 and 3 of the chlorite zone. Terminology based on 
metamorphic grade has since been widely adopted, and formation 
names such as Kakanui Schist have fallen into disuse. Old region- 
al names however will probably be reside and new ones needed 
| when detailed stratigraphic and structural work is undertaken. 
| GacE (1957) has used the term Kakanui Metamorphic Group. 
: Estimates of the age of the Kakanui Schist have fluctuated 
netween « Lower Silurian » (Ordovician) and Triassic, but the 
| general opinion now is that it is probably no older than Carbo- 
| niferous and no younger than Middle Triassic. See also Wanaka 
. Formation and Otago Schist. (H.J. HARRINGTON). 


[KAKANUI TUFFS AND BRECCIAS ...... Lower Oligocene 
(North Otago). 

| Park (J.), 1918. The Geology of the Oamaru District. N.Z. 
geol. Surv. Bull., 20, 66. 

See: DEBORAH VOLCANIC FORMATION. 


IKAKANUIAN GROUP (STAGE) ........ ? Upper Paleozoic 
(North Otago). 

Park (J.), 1909. Outline of the Geology of New Zealand. N.Z. 
Lines Rec., 12, 341 (table). 

Used only in a table, and repeated as Kakanuian Stage in 
[Park (1918, 10) as classificatory terms of the mica schists and 
phyllite of the Kakanui Range (Kakanui Schist, q.v.). 

(C.A. FLEMINO). 
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KAKARAMEA ANDESITE ..........--++++++5: Pleistocene 
(Taupo). 
Grance (L.I.) & Wiuramson (J.H.), 1933. Tongariro Subdivi- 
sion. N.Z. geol. Surv. 27th annu. Rep. (n. s.), 19 (map), 20. 


Type locality : The voleano Kakaramea, near Tokaanu, at the 
S end of Lake Taupo. 

Grance & WILLIAMSON mapped Kakaramea Andesite and 
Pihanga Basalt as one unit. GRANGE (1937, 68-9) described Kaka- 
ramea Andesite as hypersthene andesite similar to Tongariro An- 
desite, and gave a chemical analysis which shows it to be a Ban- 
dose. GRANGE, Wittiamson & Hurst (1938) mapped flows from 
Kakaramea as Tongariro Andesite. 

(D.R. GREGG)! 


KAKARIKI CONGLOMERATE .......... Lower Pleistocene 
(North-west Wellington). 


Te Punca (M.T.), 1952. The Geology of Rangitikei Valley. 
N.Z. geol. Surv. Mem., 8, 13, 19. 

30 ft of rusty greywacke conglomerate in which andesite 
pebbles are not uncommon; a few pebbles of South Island rock 
types occur. The Kakariki Conglomerate forms part of the Upper 
Rangitikei Formation (Castlecliffian). 


Type locality : Near mouth of Ruamahanga Stream, Rangi- 


tikei Valley. (M.T. Te Punca) 


KAMAHI-WAIMUMU TERRACE BEDS 
(Southland). 


WitteTT (R.W.), 1948. Preliminary Report on the Lignite 
Deposits of the Mataura Valley, Eastern Southland Coalfield. 
Nez Io Set Tech, B 298232. 


The Kamahi- Waimumu terraces are formed of rusty- 
coloured, decomposed greywacke and quartz pebbles, the whole 
well-consolidated. The main Kamahi Terrace is 150 ft above river 
level and the Waimumu is an intermediate level at 100 ft. These 
beds were considered Pliocene (equivalent to Maori Bottom) by 
Wiutetr (1948) but are classed as Pleistocene by B.L. Woop 


(M.S.). 
(R.W. WILLETT). 


Peer ae Pleistocene 


KANIERI GROUP m. o AE AA Ar a arenas Miocene 
(North Westland — Canterbury). 


Hutton (F.W.), 1872. Synopsis of the Younger Formations of 
New Zealand. N.Z. geol. Surv. Rep. geol. Explor. 1871-72, [7], 183. 


The lower group of the upper Miocene « Pareora Formation », 
divided on paleontological grounds. The lithology of rocks so class- 
ified varies from district to district. Hector (1877b, x, table) used 
the term « Kanieri Series» in a classification of Tertiary rocks 


g 
i 
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but almost immediately abandoned it, the only other use being 
« Kanieri Beds» in Wirners (1924, 43). The name is obsolete. 


(F.E. Bowen). 


ISA NIERT MORAINE, STNE E 2. occ ccee Late Pleistocene 
(North Westland). 


McKay (A.), 1894. On the Geology of the Northern Part of 
Westland, and the Gold-bearing Drifts between the Teremakau 
ea Rivers. N.Z. geol. Surv. Rep. geol. Explor. 1892-93, 

A terminal moraine extending across Hokitika Valley at the 
township of Kaniere, (modern spelling), « the youngest of all the 
moraines outside the limits of the mountain region ». 


(R.P. SUGGATE). 


KANIERLSERIES en aana cites a a a a ? Precambrian 
(Westland). 


BELL (J.M.) & Fraser (C.), 1906. Geology of the Hokitika 
Sheet, North Westland Quadrangle. N.Z. geol. Surv. Bull., 1, 19, 
40, 46-48. 

Unfossiliferous, arkosic greywacke, argillite, minor bands 
of conglomerate and schistose rocks, the latter being greywacke 
and argillite metamorphosed by intrusion of the igneous Tuhua 
Formation. No type locality is given, exposures being listed from 
Lake Kaniere to just S of Big Bay. Morcan (1908, 38, table) 
substituted the name Greenland Series. The name Greenland 
Group (g.v.) now embraces these rocks which are tentatively 
considered Precambrian, but may be early Paleozoic. 

(F.E. Bowen). 


KAPANGA VOLCANICS (GROUP) .............. ? Miocene 
(Coromandel Peninsula). 


McKay (A.), 1897. Report on the Geology of the Cape Colville 
Peninsula, Auckland. App. J. House Repres., N.Z., C-9. Sess. 2, 
40, 55-60. 

The type locality, Kapanga Mining District (named after Ka- 
panga River, an old name for Whangarahi Creek) is on the W 
side of Tokatea Hill, N of Coromandel. McKay (1897, 40) describ- 
ed the Kapanga Volcanics as comprising « volcanic ejectamenta, 
mainly andesitic, solid, fragmental or tuffaceous, with traces of 
‘coal ». He later threw doubts upon the validity of his separation 
of the Thames-Tokatea Group (q.v.) from these rocks (in SoLLas 
& McKay, 1905, 44-5), and subsequent authors have tended to 

‘subdivide the Tertiary andesites of Cape Colville Peninsula into 
‘only two rock units — Kapanga and Beesons Island volcanics. 
'They have frequently been referred to, however, as Tertiary Vol- 
‘eanic Rocks of the First (or Second) Period respectively (FRASER 
.& Apams, 1907; Fraser, 1910; BELL & Fraser, 1912) and have both 
lbeen considered to include some dacites. 
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(Kapanga Volcanics (Group), continued) 


HENDERSON & Bartrum (1913) believed the Tertiary andesitic 
rocks could not be subdivided, rejected the terms Kapanga and 
Beesons Island, used the term « Andesite Series » to embrace 
them, and excluded all dacites. Morcan’s later work (1924) re- 
instated Kapanga and Beesons Island as stratigraphic units, 
differentiated mainly on differences in alteration and prophylit- 
ization (p. 62), and included dacitic volcanics in both, and even 
rhyolites in the Kapanga. Present day usage follows MORGAN, 
but fieldwork is necessary to confirm the distinction between 
Kapanga and Beesons Island volcanics. Both rock units are 
exposed throughout the Cape Colville Peninsula. 

(D. Kear). 


KeAPITEANGS PAGE oni tee ae ee ne e ae sieeve Upper Miocene 


Finuay (H.J.) & Marwick (J.), 1947. New Divisions of the 
New Zealand Upper Cretaceous and Tertiary. N.Z. J. Sci. Tech. 
B 28 (4), 235. 


The uppermost stage of the Taranaki Series, defined at the 
type locality (Kapitea Creek, Waimea Survey District, Westland) 
as that part of the section whose lower limit is marked by 
Sectipecten wollastoni (Finlay) and Austrofusus coerulescens 
(Fin.) (= tuberculatus Marwick) and whose upper limit is marked 
by the incoming of Opoitian Foraminifera such as Globorotalia 
inflata (d’Orbigny). Textularia kapitea Fin. (the last of the T. mio- 
zea lineage), Sectipecten wollastoni, Austrofusus coerulescens, 
and Struthiolaria cincta Hutton are restricted to the stage, which 
also marks the highest occurrence of Cucullaea and Notocorbula 
humerosa (Hutton) and the lowest of Marama murdochi Marw. 


Type locality : In Kapitea Creek, the Kapitean consists of a 
basal greensand with Sectipecten and Cucullaea (10 ft) under- 
lying micaceous siltstone and sandstone with A. coerulescens, 
conformably overlain by lower Wanganui Series with Austrofusus 
pagoda Fin. and Globorotalia crassula (Waitotaran or perhaps 
Opoitian stage). In a tributary, Maori Gully, Callaghans, (but not 
in Kapitea Creek itself) the basal Kapitean overlies an upper 


Tongaporutuan greensand above Tongaporutuan foraminiferal 
mudstone. 


Microfauna : The Kapitean microfauna is intermediate bet- 
ween Tongaporutuan and Opoitian faunas, lacking many Miocene 
species not persisting above Tongaporutuan (e.g. Bolivina lapsus 
Finlay, Bulimina senta Finlay) but including a number of other 


typically Miocene species still occurring sporadically (e.g. Plan- 
orbulinella zelandica Finlay). 


Textularia kapitea Finlay is confined to Kapitean; also mark- 
ed, in Westland, by an unnamed Textularia (FINLAY, 1947a, p. 280). 
The Kapitean pelagic foraminiferal fauna includes rare Glo- 
boquadrina dehiscens (Chapman, Parr & Collins) and an unnamed 
Globorotalia, a highly conical member of the miozea lineage. Glo- 
borotalia crassula Cushman & Stewart and G. inflata (d’Orbigny) 
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eae appear in the Opoitian are notably absent from the Kapi- 
ean. 

Important Kapitean entrants are: Bulimina aculeata d’Orb., 
Anomalinoides spherica (Finlay) and Patellinella inconspicua 
(Brady), all common New Zealand Pliocene to Recent species. 
Notorotalia pliozea Vella enters in the Kapitean or in the topmost 
Tongaporutuan. 


Distribution : Kapitean beds, with Austrofusus coerulescens 
and Sectipecten, have been recognized east of Stratford in Tara- 
naki, and probably extend eastwards at intervals to Hauhangaroa 
Range, 16 miles east of Taumaranui, where Kapitean Foramini- 
fera have been identified. On the East Coast thick Kapitean 
sandstone is exposed on the coast at Waihou Bay (Bay of Plenty), 
Cape Runaway, Te Araroa, Tokomaru Bay, and south of Tolaga 
Bay, and is reported in the Wairoa Syncline (upper part of 
Mapiri Beds). Kapitean has been identified at scattered localities 
from Manawatu Gorge eastward, in southern Hawke’s Bay, and 
is represented in Palliser Bay, Makara Stream (greensand), and 
elsewhere in Wairarapa District. 

In the South Island, the Kapitean includes part of the Upton 
Formation of Marlborough, fossiliferous sandy mudstone (Blue 
Cliff) and pebbly limestone (Port Craig) in Te Waewae Bay, 
Southland, and part of the Upper Blue Bottom of western Nelson 
(Karamea Syncline) and Westland. The Shoal Point Breccia of 
Campbell Island and the Momoeatoa Tuff of Chatham Island are 
either Kapitean or Opoitian. 


Correlation: The Kapitean, its microfauna intermediate in 
character between Miocene and Pliocene, was included in the top 
Miocene (Pontian) by Fınray (19476, p. 352) who considered it 
resembled the Californian Repetto Stage. From the persistence 
of Miocene forms (Cucullaea, Notocorbula humerosa, Textularia 
of miozea group, Globorotalia aff. miozea) the Kapitean is classed 


as Upper Miocene. 
(C.A. FLEMING). 


KAPITI PHYLLONITE (SCHIST) ................ ? Triassic 

(Wellington). 

FLEMING (C.A.) & Hurton (C.O.), 1949. Notes on the Geology 
of Kapiti Island, Cook Strait, N.Z. Trans. roy. Soc. N.Z., 77 (4), 
456-68. 

Phyllonite developed from quartzo-feldspathic grits, sand- 
stones and argillite by intense cataclastic metamorphism, on 
Motungarara and Tahoramea islets and at Rangatira on Kapiti 
‘Island, and thus exposed in a narrow zone, 30 chains wide, bet- 
ween relatively unaltered sediments on Kapiti Island to the west 
‘and Tokomapuna Islet to the E. This zone probably marks a 
‘strong fault. Before the phyllonite was studied petrographically, 
‘it was called Kapiti Schist and correlated with Marlborough 


| Schist. 
a (C.A. FLEMING). 
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KARAKA SILTSTONE ..............-..- Lower Pleistocene 
(North-west Wellington). 


Fiemine (C.A.), 1953. The Geology of Wanganui Subdivision. 
N.Z. gol. Surv. Bull., 52, 240. 


Grey massive or poorly bedded micaceous silststone, con- 
taining scattered fossils and shelly lenses, 35 ft thick, conformably 
overlying the Upper Castlecliff Shellbed in the Shakespeare 
Group, Wanganui, and traced at intervals E to Whangaehu Valley. 
Part of the type Castlecliffian (Putikian Substage). Type locality: 
Castlecliff. 

(C.A. FLEMING). 


KARAMEA SYSTEM ..............-. Cretaceous - Tertiary 


Parx (J.), 1909. Outline of New Zealand Geology. N.Z. Mines 
Rec., 12, 340 (table). 


An obsolete grouping of beds now known to range in age 
from Upper Cretaceous to Lower Pliocene. Nominally introduced 
in the table referred to above, Karamea System was fully de- 
scribed in the following year (Park, 1910, 97-154) and classified 
as follows (pp. 101, 108) : 

(a) Ototara Stone 
(b) Pareora Beds 
(c) Marawhenua (Maere- 


(2) Oamaru Series (q.v.) whenua) Greensands 
K (d) Waihao Beds 
Sens (e) Kaikorai Coal Measures 
(1) Waimangaroa Series ((a) Brunner coal horizon 
(q.v.) (b) Paparoa coal horizon. 


The Manuherikia Lacustrine «Series» of Otago was con- 
sidered by Park (1910, 144) to be the time equivalent of the 
upper portion of the Oamaru « Series », but is now divided into 
Wedderburn Formation (Mid-Oligocenen-Mid-Miocene) and Dan- 
sey Gravels Formation (Upper Miocene-Lower Pliocene; HARRING- 
TON, 1955, 594-7). Under the heading «Igneous Rocks of the 
Karamea System », Park (1910, 144) included basic volcanic and 
pyroclastic rocks at Oamaru, Mount Somers and Auckland. 


(M. Gace). 


KARANGAHAPE BASALT .................00. Pleistocene 
(Taupo). 


Grance (L.I.), 1937. The Geology of the Roterua-Taupo Sub- 
division. N.Z. geol. Surv. Bull. (n.s.), 37, 75. 


Basaltic flow overlying Haparangi Rhyolite. Type locality : 
Karangahape on western shore of Lake Taupo. GRANGE gave a 
chemical analysis. He correlated it with the basalt at Ongaroto 
but in his map of Te Atiamuri Survey District showed the rock 
at Ongaroto as K Trig Basalt. 


(D.R. GREGG). 
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KARETU SANDSTONE ............ Middle- Upper E 
(North Canterbury). pp ocene 


Mason (B.H.), 1941. The Geology of Mount Grey District, 
North Canterbury. Trans. roy. Soc. N.Z., 71, map fac. 126. 


Described in text (ibid., 114) as « Karetu Series ». Soft grey 
and blue-grey glauconitic muddy sandstone in East and West 
branches of Grey River, about 400 ft thick, resting with sharp 
conformable contact on the Ashley Mudstone, and grading up to 
the formation locally termed Amuri Limestone. Foraminifera 
from 150 ft above the base are Upper Bortonian; higher parts of 


the formation may be Kaiatan. (R.P. Succate) 
PMOL SANDSTONES isian eca. Sel CAG ? Triassic 
(Wellington). 


Hector (J.), 1878. List of Fossiliferous Localities. N.Z. geol. 
Surv. Rep. geol. Explor., 1877-78, 198. 
An obsolete name for a supposed lithologic subdivision within 
the Rimutaka Series (q.v.). It has proved impractical to subdivide 
the unfossiliferous greywackes forming the axial ranges of New 
Zealand in this manner. (G.R. STEVENS) 


KATIKPEORMATION T: PEER RAAR Upper Cretaceous 

(North Otago). 

McKay (A.), 1887. On the Geology of the Coast-line, Moeraki 
Peninsula to Kakanui. N.Z. geol. Surv. Rep. geol. Explor., 1886-7, 
18, 1 (map), 5. 

Dark-grey to blackish argillaceous sandstone, weathering to 
light-grey or pale yellowish-brown, containing many elliptical 

-and spheroidal concretions of large size, mostly siliceous. Thick- 
‚ness : 300-350 ft. Equivalent to upper part of Shag Point Series 
| (HECTOR, 1873, not of Haast, 1872) (q.v.). 

The base of the formation, resting on the Herbert Formation, 
‘is defined as the lowest horizon of large spherical concretions at 
{Shag Point. The formation is overlain by the Otepopo Greensand. 

Type Locality : S end of Katiki Beach westwards to the foot 
(of Puke-hiwi-tahi, N Otago. 

Distribution : A narrow meridional strip near the coast be- 
{tween Shag Point and Waianakarua iRver. 

Fossils : A few arenaceous Foraminifera, belemnites, inde- 
terminate tubes and borings, carbonaceous fragments, and poorly 
(preserved saurian remains. 
(D.A. Brown & D. Hamttton). 


IKAUAERANGA FORMATION (BEDS) .......... Pleistocene 
(Auckland). 

| McKay (A.), 1897. Report on the Geology of the Cape Colville 
Peninsula, Auckland. N.Z. Minerals and Mining Rep., C. 9, 70. 
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(Kauaeranga Formation (Beds), continued) 


« At the Thames they consist of grey sandy beds and red or 
purple-coloured clays. In the downs between the Kauaeranga 
and the lower Kerikeri they are pumiceous or coarse bouldery 
beds derived from the volcanic rocks of the Peninsula». _ 

This appears to be a formation in the Tauranga Group (q.v.), 
composed of locally derived material possibly deposited during 
the Tyrrhenian. Its full distribution is not known. It is probably 
restricted to the eastern side of the Hauraki Depression but may 
also be present on the eastern side of Coromandel Peninsula. 


(J.C. ScHOFIELD). 


KAURU FORMATION ao Taen T Upper Cretaceous 
(Otago). 
Gace (M.), 1957. Geology of the Waitaki Subdivision. N.Z. 
geol. Surv. Bull., 55, 25-28. 


The Kauru Formation is based on a succession of sands and 
silts cropping out along the W bank of Kakanui River near Five 
Forks Bridge. Three members are recognized (ascending order) : 

(a) Raupo concretionary sandstone member : Faintly stratified 
fine dark micaceous sand; animal burrows and trails are uni- 
versally present except within concretions (spheroidal, tabular or 
irregular, non-septarian) up to 3 ft diameter. Fossil molluscs, 
fish scales and vertebrae and wood occur in concretions and 
concretionary bands. Thickness: up to 90 ft. 

(b) Dixon silt member: Non-calcareous finely and evenly 
bedded alternating silt and clay containing disseminated nodules 
and crystals of gypsum and in places sparsely disseminated glau- 
conite specks. The clay fraction is plastic, non-swelling, containing 
illite. Thickness: up to 50 ft. 

(c) Five Forks glauconitic sands member: Faintly stratified 
micaceous blue-green pinkish-weathering glauconitic sands with 
gypsum nodules and rare fossiliferous concretionary bands. 
Thickness : up to 35 ft. 

Fossils from (a) and (c) and a scant microfauna from (c) 
indicate Wangaloan age. Kauru beds succeed Papakaio beds or 
Kakanui schist in Oamaru district as far inland as a line drawn 
SW from Georgetown. A bored surface and overlap of Kauru 
beds from Papakaio beds on to schist suggest unconformity 
beneath Kauru beds, but palaeontologic evidence does not support 
a significant time-break. 

« Elderslie blue clays» of ParK (1918, map) and probably 
supposed « Pareora Beds » of Waiareka Valley (McKay, 18779, 58; 
Hutton, 1887a, 423) were in part equivalent to Kauru Formation. 


(M. Gace). 


KoA WAS BEDS ory. Accel casi. ae ee ee ee Pliocene 
See: KAAWA FORMATION. 


Igi 


KAWAKAWA GREENSAND. Upper Eocene - Lower Oligocene 
(Northland). 


Park (J.), 1903. On the Age and Relations of the New Zealand 
Coalfields. Trans. N.Z. Inst. 36, 408. 


Greensands typically exposed at the Old Kawakawa coalfield 
where they from the roof of the coal. Like many lithologic units 
named from the locality they occur in, the term does not appear 
to have been used since 1903, and has been replaced by the looser 
term « coal measure greensands » or « greensands above the coal ». 


(R.F. Hay). 


KAWAKAWA LIMESTONE .............. Lower Oligocene 
(Northland). 


Park (J.), 1903. On the Geology of the Rock-phosphate De- 
posits of Clarendon, Otago. Trans. N.Z. Inst., 35, 395. 


Crystalline limestone typically exposed in the Waiomio Valley, 
Kawakawa S.D., grading into a caleareous sandstone. Diagnostic 
Foraminifera are present in soft mudstone lenses. Local names for 
the widespread limestone in Northland have now been abandoned 
in favour of the term Whangarei Limestone (q.v.). 


(R.F. Hay). 


KAWARAU MORAINE ... 2. cue ce ess Late Pleistocene 
(Central Otago). 
Park (J.), 1910. The Geology of New Zealand, 235. (Whit- 
(combe & Tombs, N.Z.). 
Moraine at the end of the Kawarau Gorge, 3 miles from 


(Cromwell. 
(R.P. SUGGATE). 


IKAWAU ISLAND BEDS. 
See: WAITEMATA GROUP. 


POA PITA BEDS E a e e aa E A Upper Jurassic 
(South-west Auckland). 


Hector (J.), 1884. Progress Report. N.Z. geol. Surv. Rep. geol. 
xplor. 1883-84, 16, x1v (table). 


Listed in a table as a local name for beds of the Mataura 
Series, classed as Oolitic, apparently for the upper members of 
the sequence exposed at Kawhia, described as Mataura Series 
by McKay in the same volume of reports and now classed in the 
‘(Ohauan and Puaroan stages. The name was not, however, used 
py McKay or later writers in this restricted sense. See Kawhia 


Series. 


(C.A. FLEMING). 
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KAWHIA LIMESTONE ..............---: Lower Oligocene 
(South-west Auckland). 


Hutton (F.W.), 1867. Geological Report on the Lower Waikato 
District. N.Z. geol. Surv. Rep. Geol. Explor. 1867, 2: 6. 


Hurron introduced the term « Kawhia Limestone » (misspelt 
Kawhai) for the highest Tertiary limestone below the horizon 
of his Waitemata Beds. It corresponds roughly with the highest 
limestone of the Te Kuiti Group (q.v.). Cox (1877a and 1877b) 
also used the term for the same beds. However, since neither 
Hurton nor Cox visited Kawhia, and since the term « Kawhia > 
has since been widely used for Jurassic strata, the term Kawhia 
Limestone is best rejected. (D. Kear). 


KAWHIA SERIES 2 ic.6 oe casera ue Middle-Upper Jurassic 


Wiuramson (J.H.), 1932. Te Kuiti Subdivision. N.Z. geol. 
Surv. 26th annu. Rep., 6, 7. 


Marwick (J.), 1951. Series and Stage Divisions of New Zea- 
land Triassic and Jurassic Rocks. N.Z. J. Sci. Tech., B 32 (3), 8. 

Morcan (in CuHapman, 1918, 40) used « Kawhia Series » and 
« Kawhian Group» in a table without definition. WILLIAMSON 
introduced the Kawhia Series as a mapping unit (i.e. group) for 
argillites and sandstones with bands of igneous conglomerate, up 
to 10,000 ft thick, characterized by Inoceramus cf. galoi Boehm, 
I. haasti Hochstetter, Buchia malayomaorica (Krumbeck) and 
Astarte, the type section being along the S side of Kawhia Harbour 
from Totara Point to Waiharakeke Inlet. 

Marwick redefined Kawhia Series as a biostratigraphic unit 
and proposed three stages, Temaikan, Heterian, and Ohauan 
(q.v.), extending the series downward to include fossiliferous beds 
on Te Maika Peninsula. The Kawhia Series overlies the Herangi 
Series (Liassic) and is overlain by the Oteke Series (Tithonian). 
It includes beds dated as Kimeridgian (Heterian-Ohauan) and 
perhaps Bathonian (Temaikan) and was thought by Marwick 
(1953) to span the Bajocian-Tithonian interval. 

From Kawhia, the series extends N to the S side of the 
lower Waikato River and S to Awakino Gorge on the flanks of 
the Kawhia Syncline, and also crops out in a belt further E, 
through Morrinsville and Karapiro. In the South Island Upper 
Jurassic fossils suggest the presence of Kawhia Series in North 
Canterbury (Idoceras, Belemnopsis, Buchia). The Temaikan Stage 
is widespread in the core of the Southland Syncline, from the 
Hokonui Hills E to Catlins district, where the youngest Mesozoic 
beds may be post-Temaikan. (C.A. FLEMING). 


KAWHIAN GROUP. scone estonia keen on eee Jurassic 
Morean (P.G.), 1918. In CHapman. Cretaceous and Tertiary 


Fish-remains of New Zealand. N.Z. geol. Surv. pal. Bull., 7, 40 


(table). 


Gacau tel 
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A group or stage name used in a table without paleontological 
or stratigraphic definition to include the Kawhia Series also 
undefined at that date; obsolete. 

(C.A. FLEMING). 


RERENODON BEDS A TTN Pel Aa Lower Oligocene 
(North Otago). 


McKay (A.), 1882. Geology of the Waitaki Valley and parts 
owe and Lake Counties. N.Z. geol. Surv. Rep. geol. Explor. 
at: 


Rather soft, highly glauconitic sandstone, 100-200 ft thick, in 
the Waitaki Valley near Wharekuri Creek, 7 miles NW of Kurow, 
now submerged below the Waitaki Hydro-electric lake. The beds 
contain a rich Duntroonian foraminiferal and molluscan fauna, 
and from them McKay collected the type specimens of the Zeu- 
glodont whale Kekenodon onamata Hector. He thought the Keke- 
nodon Beds unconformably overlay his Wharekuri Greensand 
{q.v.) but this concession to Hector’s Cretaceo-Tertiary hypothesis 
has not been accepted by other geologists who have grouped the 
greensands in a single formation (UTTLEY, 1920b, 158). 

McKay’s claim for a break in the sequence between his Wha- 
-rekuri Greensands and the Kekenodon beds may be stronger 
‘than generally recognized. The hard, pebbly greensand of Fishing 
Rock (GS 486), which McKay thought to be low in the Wharekuri 
(Greensands, is directly overlain by about 40 ft of argillaceous 
‘greensand and this in turn by the Kekenodon Beds. Both con- 
izacts were inaccessible to the writer and probably have never 
l5een observed. The Fishing Rock beds contain many concretions 
‘with crabs (Harpactocarcinus tumidus Woodward), and the do- 
painant mollusc is Serripecten (Janupecten) uttleyi Marwick sug- 
gesting Whaingaroan rather than Duntroonian age. From the 
middle greensand, Finuay (1939, 519) described Notorotalia stachei 
thich he identified also in the lower greensand and considered 
imited to the Whaingaroan (but now known also in Duntroonian). 
[This was overlooked by FINLAY & Marwick (1948, 34) when they 
stated that Whaingaroan was missing in Wharekuri Basin. In 
the same place they pointed out that over a wide extent in the 
of the South Island, Duntroonian greensand rests on an eroded, 
bored, and commonly phosphatized surface of the Whaingaroan. 
is stratigraphic break may therefore be present in the Whare- 
kuri section and its identity with McKay’s « unconformity » is not 
impossible. The lower greensand contains Whaingaroan Foramin- 
ifera. 


(J. Marwick). 


KEKERANGU GROUP ...............-5:: Lower Oligocene 
(Marlborough). 

| MacpHEersoNn (E.O.), 1948. The Upper Senonian Transgression 
tn New Zealand. N.Z. J. Sci. Tech. B 29 (1), 281 (table only), 1952. 
IN.Z. J. Sci. Tech. B 33 (4), 269. 
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Type section: E and W. banks of Kekerangu Stream below 
Waiwera Homestead. Thickness 800 ft. « Light-grey marl, marly 
and chalky limestone with 10 ft glauconitic sandstone also a 
greenish limestone band ». The beds are in places closely folded, 
overturned and faulted, and have furnished Whaingaroan, Dunt- 
roonian, and Waitakian microfaunas. 

(J. Marwick). 


KEKERANGU «MORAINE» .............. Upper Tertiary 
(Marlborough). 


Park (J.), 1910. The Geology of New Zealand (Whitcombe 
& Tombs, N.Z.), 203-4. 


Sandstone, conglomerate, and breccia, with blocks up to many 
feet in diameter of pre-Cretaceous, Cretaceous and Tertiary 
rocks, exposed in the headland S of Kekerangu River; now known 
to be late Tertiary in age, and not a moraine (see Great Marlbor- 
ough Conglomerate). The name is obsolete. 

(R.P. SUGGATE). 


KERERU LIMESTONE 
(Hawke’s Bay). 
McKay (A., 1877. Report on the Country between Masterton 

and Napier. N.Z. geol. Surv. Rep. geol. Explor. 1876-77, 82. 


An equivalent of Te Aute Limestone (q.v.), but incorporating 


more greywacke pebbles and resting immediately on Secondary 
rocks over large areas. 


a a ead eile cae cee ee Pliocene 


(J.T. KINGMA). 


KERERU ROTELLA BEDS (SERIES) ..... Lower Pleistocene 
(Hawkes Bay). 


McKay (A.), 1877. Report on the Country between Masterton 
and Napier. N.Z. geol. Surv. Rep. geol. Explor. 1876-77, 81. 


Blue-grey, very fossiliferous, pumiceous silt, interbedded with 
thick conglomerate and sand, occurring mainly along the E foot 
of the main range. It rests immediately on Te Aute Limestone 
and is variable in thickness up to several thousand feet. In the 
E part of the area, limestone beds increase at the expense of 
gravels, which merge into insignificant grit beds. 

Hector (1884a, xm) tabled the Kereru beds as Kereru Series. 
Hutton (1886, 337) correlated the Kereru Series with the Petane 
Series, placing them, with kindred sequences in Wanganui 
district, in his Wanganui System. 

(J.T. Kinema). 
KERMADEC ISLANDS. 
(South-west Pacific Ocean). 


OLIverR (W.R.B.), 1911. The Geology of the Kermadec Islands. 
Trans. N.Z. Inst., 43, 524-35. 
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A chain of subtropical volesnic islands situated on the East 
Cape - Tonga Ridge some 600 niles NNE of the North Island. 
Raoul (or Sunday) Island, the largest of the group (299 16’ S, 
177° 52’ W), is triangular, its greatest length 10.5 km, and has a 
central crater, containing three lakes. 

Eruptions were recorded in 1814 and 1872 and one lake is 
still hydrothermally active. Cliff sections show bedded andesitic 
basalt overlain by andesitic tuffs, deposited under water, capped 
by subaerial tuffs of andesitic pumice which form the crater rim. 
Lava flows and dykes are confined to sea level. OLIVER recognized 
an older and a younger series of bedded submarine tuffs, locally 
with a basal round-stone conglomerate, and containing fragments 
of marine Mollusca (Trochus, Nassa, Barbatia). Boulders and 
fragments of hornblende granite from the tuffs were described 
by SpricHt (1910). The Herald Islets (1-24 m NE of Raoul) are 
composed of andesitic tuffs, dykes, and flows, some of which 
enclose blocks of coral and pebbles. Dayrell Islet consists of sub- 
marine fossiliferous tuffs containing fossil corals and molluscs. 
OLIVER concluded that the Herald Islets are fragments of an 
ancient crater-wall older than that of Raoul Island, and that the 
islands are no older than newer Pliocene. 

Macauley Island, 109 km from Raoul, is composed of basalt 
flows overlain by andesitic pumice. Curtis Island, 35 km further 
5S, is the fragment of a tuff crater, with hydrothermal activity 
{sinter and boiling mud holes). French Rock (83 km from Curtis 
island) a rock 50 m high composed of scoriaceous olivine andesite, 
17s the southernmost member of the group. 

(C.A. FLEMING). 


IZERIKERI VOLCANICS (SERIES) ............. Pleistocene 
(Northland). 


BELL (J.M.) & Ciarke (E. de C.), 1909. Geology of the Whan- 
‘garoa Subdivision. N.Z. geol. Surv. Bull. 8 (n.s.), 69-72. 


| The Kerikeri Series consists of doleritic lavas well-exposed 
yn. the Kerikeri Plateau. BELL & CLARKE distinguished between 
the Kerikeri Series and later basic volcanics consisting of both 
Javas and scoria cones. FERRAR (1925) extended the name to in- 
lude the later basic volcanics. In 1934, FERRAR reverted to the 
riginal definition. Hay (M.S.) has named the rocks Kerikeri 
Volcanics and subdivided them into (i) flood plain basalts and 
scoria cones (KV) (ii) terrace basalts (KV2) (ii) plateau basalts 
[KVs3). 


(R.F. Hay). 


<IDNAPPER GROUP (CONGLOMERATES, SERIES, BEDS, 
LCS) cee eitels wits, connie muse E Lower Pleistocene 


(Hawkes Bay). 

Huu (H.), 1888. Pumice: Its Geological Distribution on the 
ast Coast of the North Island of New Zealand... Trans. N.Z. Inst., 
0, 299. 
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A 1,000 ft thick sequence of marine conglomerates, sands, 
fossiliferous silts, and pumice beds, unconformable over Te Aute 
(Upper Pliocene) Limestones, is exposed between Black Reef 
and the mouth of the Maraetotara River, along the S shore of the 
Hawke Bay (Kidnapper Section). McKay (1887c, 192) correlated 
the section with the Patangata Series. Hm. referred to this 
sequence as the Kidnapper Beds, Conglomerates, etc., and corre- 
lated it with similar beds at Maraekakaho and elsewhere. FLEMING 
(1957, 39) used the modified name Kidnapper Group for the same 
beds. See also Patangata and Mangatarata Series. 


(J.T. Kinema). 


KIMBOLTON ASH rit ia a a ae eye Lower Pleistocene 
(North-west Wellington). 


OncutEy (M.), 1946. Ground-water Resources of the Palmer- 
ston-Wanganui Basin. N.Z. J. Sci. Tech. B26, 201 (Kimbolton 
Horizon). 


A marker-bed in the lower Castlecliffian Stage of Rangitikei 
District, mapped by Superior Oil Co. (N.Z.) Ltd in unpublished 
reports. The name Kimbolton Horizon was published by ONGLEY 
in a stratigraphic table, without definition. 

(C.A. FLEMING). 


KINGSTON MORAINE .................. Late Pleistocene 
(Southland). 


McKerrow (J.), 1871. On the Physical Geography of the Lake 
District of Otago. Trans. N.Z. Inst., 3, 261. 


Not described, but evidently the moraine at the south end 
of Lake Wakatipu, a usage accepted by Marsuatu (1903, 387-91) 
and Park (1910, 34). The moraine extends from Kingston to Athol 
and is nowhere more than half a mile wide. It is composed of 
blocks principally of greywacke and mica-schist in a matrix of 
water-worn gravels. Other blocks include plutonic and hypa- 
byssal igneous rocks. (R.P. Succate) 


KINNAIRD STAGE 
(Westland). 


WELLMAN (H.W.), 1951. The Geology of Bruce Bay, Haast 
River, South Westland. N.Z. geol. Surv. Bull., 48 (1st ed.), 23-28. 


A name given to the later of two glacial stages represented — 
by moraine in the Paringa Formation (q.v.) of S Westland. 


(C.A. FLEMING). 


she arere Sic SRT cee Late Pleistocene 


KIRIWHA SERIES 
(Northland). 


CrarkE (E. de C.), 1909. Work in the Whangaroa Subdivision. 
N.Z. geol. Surv. 2nd annu. Rep. (n. s.), 22. 


Sap Oe OOo NS COIS bk Upper Permian 


| 
| 


| Argillite and greywacke passing in places into cherts; inter- 
mediate igneous rocks; acid agglomerates and tuffs, typically 
exposed along the coast-line of Whangaroa Subdivision (except 
near Whangaroa Heads) and on Stevenson or Kiriwha Island. The 
term did not appear in the account of the geology of the Whanga- 
roa Subdivision subsequently published where the rocks were 
assigned to the Waipapa Series, and the Kiriwha Series lapsed 
{Bett & CLARKE, 1909). Upper Permian fusuline Foraminifera 
and corals occur in limestones associated with spilites interbedded 
the sedimentary rocks. 


177 


(R.F. Hay). 


IWIiTAHIZANDESITE:}©. Sete. 2 came Miocene-Pliocene 
(Auckland). 


HENDERSON (J.) & GRaNGE (L.I.), 1926. The Geology of the 
untly-Kawhia Subdivision, Pirongia and Hauraki Divisions. 
N.Z. geol. Surv. Bull. 28 (n. s.), 66, 70 (analysis). 

Dense, dark bluish almost black rock, containing crystals of 
eldspar (zoned andesine and labradorite), augite, and hyper- 
thene in a groundmass of feldspar laths, augite-grains, and 
nagnetite or ilmenite dust set in a glassy base. Type locality : 
Maungatapu Hill, Kiwitahi. 

| The name Kiwitahi is also applied to an andesitic mountain 


haps be extended to include all andesites on the W side of the 
auraki Depression that remain in the mountain stage or younger 
lenges of erosion. 

(J.C. ScHOFIELD). 


FOITERANGI BASALT ro... ts eae Upper Cretaceous 
| (Westland). 


| Hurron (C.O.), 1944. Petrography of Koiterangi Basalt. Trans. 
Wey. Soc. N.Z., 73, 361. 


Fine grained holocrystalline olivine basalt with pilotaxitic 
}xture outcropping on Koiterangi Hill. (Modern spelling Kow- 


(J.J. REED). 


DITERANGI GROUP .......... Upper Cretaceous-Miocene 
(Westland). 


BELL (J.M.) & Fraser (C.), 1906. The Geology of the Hoki- 
\ca Sheet... N.Z. geol. Surv. Bull. 1 (n. s.), 19. 


Koiterangi « Series » was set up to accommodate the « coal 
ties > rocks within the area mapped (Hokitika « Sheet») and 
litatively assigned to Cretaceous or Early Tertiary (table, p. 20). 
ke unit is implicitly based on the sequence at Kowhitirangi Hill 
irmerly spelt Koiterangi), about 12 miles S of Hokitika, and 
ks subdivided into : (1) conglomerates; (2) grits, sandstones and 
[iles with coal seams; (3) calcareous sandstones and limestones 
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ascending order). Morcan (1908b, 102-5) adopted the same divi- 
ae Bae preferred Eocene-Oligocene age. Later (1911, 53) he 
correlated the lower part of the Koiterangi « Series » with Brun- 
ner Beds and the limestone with Island Sandstone of Greymouth, 
rejecting the earlier correct correlation of the limestone with 
Cobden Limestone by BELL & Fraser (1906, 80; after McKay). 
Gace & WELLMAN (1944, 351-64) re-studied the Kowhitirangi Hill 
sequence, distinguishing 11 formations, 8 of which were together 
equivalent to the Koiterangi « Series» of earlier authors. The 
upper units were placed in New Zealand Tertiary marine stages 
on microfaunal evidence, and the lower correlated with non- 
marine strata at Greymouth, thus: 


« Lwr. Ihungia>* .... K.10 Mudstone ........ 70 ft 
Duntroonian .......... Ke 9s Limestone =... o- 100 = & 
Whaingaroan-Kaiatan . K. 8 Marine carb. sand- 
stone aN ot ee eee 20 ft 
Brunner Beds ........ K. 7 Conglomerate .... 40 ft 
(Eocene) 
K. 6 Coarse sandstone 
and coal measures. 400 = ft 
Paparoa Bede eme ee K. 5 Conglomerate .... 6 ft 
(Lwr. Cretaceous) 
Ku fBasaltiinenne ik ee 0-100 = ft 
K. 3 Conglomerate ..... 100 + ft 
Kro2e Breccia Iek R 1,400 + $ 


(* = Altonian). 


K. 4 Basalt, previously placed at the top of the sequence, was 
found to be interbedded with conglomerates equivalent to Papa- 
roa Beds. Hurron (in Gace & WeELLMan, 1944, 362) considered the 
basalt a flow and not a sill. By inference, the Tititira Formation 
of South Westland is correlated with K. 10 Mudstone (WELLMAN, 
1955, 24). | 

It is herein proposed that the formations K. 2 to K. 10 inclu- 
sive constitute the Koiterangi Group, resting unconformably upon 
pre-Cretaceous greywacke and argillite (Greenland Group), and 
succeeded unconformably at Kowhitirangi Hill by K. 11 Old Gra- 
vels (Pleistocene). The Group has been mapped only in Westland 
between Kowhitirangi and Ross. 


(M. Gace). 


KOKOAMU GREENSAND 
(North Otago). 


Gace (M.), 1957. Geology of the Waitaki Subdivision. N.Z. 
geol. Surv. Bull. 55, 48-50. , 
Massive, fossiliferous, calcareous greensand widespread in 
NE Otago beneath the Otekaike Limestone; in Duntroon and 


Ngapara districts a well-defined lower portion is less calcareous 


Sarr ie Pe oct ie Lower Oligocene 
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und sparsely fossiliferous. The name is taken from Kokoamu 
Stream, 2 miles SE of Duntroon, and the formation defined as 
1ighly glauconitic sediments between Otekaike Limestone and the 
farthquakes marl member of McDonald Limestone in the cliffs 
vearby. Kokoamu Greensand contains a rich and abundant bra- 
hiopod fauna, abundant molluscs of limited variety, with alcyo- 
arian corals, echinoids, shark-teeth, and bones of cetaceans, 
penguins and other birds. The brachiopods constitute the Liothy- 
‘ella landonensis fauna upon which the Duntroonian Stage was 
‘stablished by Arran (1938, 89). Wherever exposed, the base of 
he formation rests upon bored or corroded surfaces on McDonald 
uimestone or older beds. In Waitaki Subdivision the Kokoamu 
sreensand is up to 30 ft thick, but its correlative in Kurow 
listrict (Wharekuri Greensand) has been estimated at 150 to 
r- Maerewhenua Greensand of Marres (1946, 132) is iden- 
ical. 

Kokoamu Greensand was probably continuous throughout 
he region, but was thinned and in places removed completely 
y erosion (probably marine) preceding the deposition of the 
taierero Group sediments. 

(M. Gace). 


POMEL B ED S¥ riera emai aniar Lower Miocene 
(Northland). 


Hector (J.), 1877. Progress Report. N.Z. geol. Surv. Rep. 
ol. Explor. 1874-76, vı (table). 
© See: PAKAURANGI BEDS. 


-}NGAHU GROUP .......... Oligocene-Early Pleistocene 
(West Nelson). 


Wess (E.J.H.), 1910. The Geology of the Mount Radiant Sub- 
vision. N.Z. geol. Surv. Bull. 11, 16-22 (Kongahu Series). 


Divided by Wess into: (1) Lower Kongahu Formation — 
zndstone, breccia, grit and limestone; (2) Upper Kongahu For- 
mation — Soft sandstone and conglomerate; lignite seams. No 
pe sections are named. 

| HENDERSON (1929, 285) called the Lower Kongahu Formation 
be Kongahu Limestone, as distinct from the Upper Kongahu 
Merles >. 

| The Lower Kongahu Formation consist of marine calcareous 
lit or sandstone (locally breccia) followed by calcareous silt- 
ine that grades locally into impure limestone especially towards 
f> top where it is crystalline in places. This top limestone locally 
terlaps on to pre-Tertiary basement rocks (greywacke or gran- 
)}). The total thickness ranges from 200 to 1,500 ft. 

The basal breccia at Little Wanganui Head contains the bra- 
opod Liothyrella magna (Hutton) and a typical Whaingaroan 
tcrofauna including Notoratalia stachei Finlay, N. tainuia 
}rreen, Rotaliatina sulcigera ( Stache), Technitella legumen 
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Norman, Uvigerina cf. maynei Chapman and Vulvulina granulose 
Fin. Calcareous fine sandstone of Duntroonian age contains faun- 
as locally characterized by Calcarina mackayi (Karrer) and Plan- 
orbulinella sp. but elsewhere Cassidulina aff. crassa d’Orbigny 
Notorotalia aff. spinosa (Chapman) and Uvigerina maynei Chap 
are found in Duntroonian calcareous siltstone. 

The top limestone is Waitakian, with Haeuslerella hector 
Fin., Plectofrondicularia proparri Fin., Rectobolivina maoriella 
Fin., and Uvigerina dorreeni Fin. 

The Upper Kongahu Formation consists of marine calcareous 
fine sandstone, about 1,600 ft thick, followed by conglomerate and 
sandstone with thin lignite bands, up to 600 ft thick. The marine 
part of the sequence contains Foraminifera and Mollusca ranging 
in age from Otaian to Lower Wanganui Series. In Little Wan- 
ganui and Oparara districts, fossiliferous Southland Series con- 
tains a succession of forms of the gastropod Austrofusus (Neo- 
cola) enabling correlation with the type section at Clifden, ane 
Kapitean is recognized by the presence of Austrofusus coerul- 
escens (Finlay). The conglomerate and sandstone with lignite at 
the top are probably Nukumaruan (cf. Old Man Gravels). 


(R.P. Succate). 


KORANGA SERIES: [2 oss ce coe See ee ee Cretaceous 
(Hawkes Bay). 


OncLEY (M.), 1930. Wairoa Subdivision. N.Z. geol. Surv. 24th 
annu. Rep., 8. 


ONGLEY proposed the name Koranga Series for beds of hard 
coarse greywacke interbedded with dark argillite in Koranga 
Moanui, and Motu S.D., exposed typically in Anini and Moanui 
streams, where they are nearly vertical and strike N. In the Anini 
they are faulted against Mangatu Beds of contrasting colour and 
induration. On Moanui Road the rocks extend 3 miles across the 
strike and appear to be 15,000 ft thick. The only fossils found by 
ONGLEY were poorly preserved Inoceramus and other unidentified 
molluscs. In a table, the Koranga Series was placed below the 
Taitai Series and classed as Jurassic. ONGLEY’s map shows Ko- 
ranga Series dipping below Taitai Series. 

Dr H.W. WELLMAN (oral comm.) reports that the Koranga 
Series is younger, not older, than Taitai Series, and that it is 
thus equivalent to the Raukumara Series of Waiapu Subdivision: 


(C.A. FLEMING). 


KOTUKU CONGLOMERATE ............ ? Lower Oligocell 


(North Westland). 


_ _Morean (P.G.), 1909. Field Work in the Greymouth Sub- 
division. N.Z. geol. Surv. 3rd annu. Rep., 13. F 


Conglomerate, 289 ft thick, penetrated in the Lake Brunner 


} 
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Oil Company’s Bore 9. The conglomerate, fairly fine except close 
to the base, consists of greywacke, argillite and (?) granite 
pebbles, and lies between Landon limestone and basement grey- 
wacke. Also known from other bores, but not at the surface. 

Morgan (1911, 67) noted an « Upper » and a « Lower » Kotuku 
Conglomerate. The lower is the conglomerate previously de- 
scribed, and the upper «a hard conglomerate of quartz and 
granite boulders with a small vein of bituminous shale» in the 
Lake Brunner Oil Company’s Bore 6. This is definitely younger, 
possibly an Early Pleistocene glacial deposit, and the name 
« Kotuku Conglomerate » should be restricted to its original use. 

The age is uncertain, but probably little older than the over- 
lying Landon Series limestone. 

(R.P. Suceate). 


KOWAI GRAVELS unae «ict Pliocene - Early Pleistocene 
| (North Canterbury). 


_ SPEIGHT (R.), 1919. The Older Gravels of North Canterbury. 
Frans. N.Z. Inst. 51, 269-281 (Kowai Series). 


Sands with shell beds, overlain by green sandy clays and 
kravel beds, overlain by rapidly alternating gravel and sandy 
ceds showing intraformational unconformities; local carbonaceous 
whale and lignite, especially in lower part. No type locality was 
iven, exposures in East and West branches, Grey River, North 
mid South branches, Kowai River, and in the lower Waipara 
corge being listed. 

_ THomson (1920, 335, 366) excluded the shell beds and lignite- 
caring beds (placed in the Greta Beds) and restricted the 
s*whai (= Kowai) Series to terrestrial gravels, best exposed in 
e Kowai River. HENDERSON (1929, 291) used the name Kowhai 
Eeavels. 

SPEIGHT (1938, 67-8) extended the term to Mount Somers 
strict, Mid-Canterbury, where the Kowai Gravels consists of 
composed and tilted gravels. 

Mason (1941, 122-5) reverted to Sprtcut’s original use by 
acluding the lower shell-beds in the Kowhai Series. 

Variants of the name include, principally, combinations of 
Kowai» or « Kowhai» with «Series» or « Gravels », SPEIGHT 
mself not being consistent in the use of « Series » or « Gravels ». 
owai Gravels seems the best name. 

The shell-beds in the lower part yielded Chione (Austrovenus) 
. stutchburyi (Gray), Lutraria solida (Hutton), Nucula cf. niti- 
ula Adams, Ostrea cf. ingens Zittel, O. sinuata Lamarck, Veneri- 
rdia purpurata (Deshayes), etc., and are Waitotaran (Mason, 
iéd., 124-125). 

l Plant micro-fossils from a lignite band in the upper (decom- 


ksed) gravel part, predominantly podocarps, were tentatively 
signed a lower Nukumaruan (early Pleistocene) age by COUPER 


1McQUuEEN (1954, 400). 
if oe ( (R.P. SUGGATE). 
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KOWHITIRANGI LIMESTONE ..........-- Lower Oligocene 
(Westland). 


Wertman (H.W), 1955. The Geology between Bruce Bay and 
Haast River, South Westland. N.Z. geol. Surv. Bull. 28 (2 edn), 
Dice. 


Moraan’s use of « Koiterangi limestone » (1919, 224-32) is not 
regarded as establishing a formal unit, since the context indicates 
that the sense was geographic rather than stratigraphic. WELLMAN, 
however (1955b), mentions the Kowhitirangi Limestone, capitaliz- 
ed and using the amended spelling. This may be considered the 
formal introduction of a new term for beds previously described 
as the K. 9 Limestone of the Koiterangi Group (q.v.). 


(M. Gace). 


K TRIGA BASAISTy ooreen overs) ee eA a T: Pleistocene 
(Taupo). 
Grance (L.I.), 1937. The Geology of the Rotorua-Taupo Sub- 
division. N.Z. geol. Surv. Bull., 37 (n.s.), 74-5. 


At Trigonometrical Station K, the type locality, the basalt 
is dark grey, fine-grained, partly vesicular lava and vesicular 
pyroclastics, and contains phenocrysts of bytownite, green augite 
and olivine in holocrystalline groundmass of lath-shaped, sub- 
parallel labradorite and granular augite and magnetite. Chemical 
analysis suggests auvergnose (C.I.P.W.). Lava flows and subaerial 
bombs and lapilli are restricted to the K Trig area, where the 
basalt is over 100 ft thick and pyroclastics over 200 ft thick. The 
formation covers an area of 0.07 square miles. There is little sign 
now of a cone, but subaqueous pyroclastics derived from it form 
the upper part of the Huka Formation, up to 2 miles to the S 
and SE (lake beds of GrancE, 1928, 9; 1937, 75). 

GRANGE (1937) mentions dark, fine-grained basalt cropping 
out in Waikato River, half a mile downstream from mouth of 
Orakonui Stream and another at Ongaroto. The latter he maps 
as K Trig Basalt, but in his text (p. 75) includes it in Karanga- 
hape Basalt. Petrographically basalt at K Trig and Ongaroto are 
similar, being characterized by augite, and should be grouped 
together. K Trig basalt differs from Tongariro Andesite in not 
containing hypersthene. 


(B.N. THOMPSON). 


KUAOTUNU TUFFS 
(Auckland). 


Park (J.), 1893. Geological Formation of Kuaotunu. Gold 
Fields and Min. Rep. N.Z., 1893, 93. 


Named from Kaotunu Peninsula, Stream, and village, north 
or Mercury Bay, Coromandel Peninsula, the tuffs of the Beesons © 
Island Series of Fraser & Apams. Much-decomposed pyroclastic 
rocks intercalated with flows of porphyritic andesite. « Included 
fragments of massive rocks in the breccias and agglomerates are 


Er e anise leet lone reer eee ? Miocene — 
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often comparatively fresh... The tuffs are generally light coloured 
and vary in texture from a fine clayey to a gritty, sandy mass... 
The white, ashy matrix of certain breccias... is speckled with 
fairly large, perfect or fractured, idiomorphic crystals of horn- 
blende. It would appear as certain that these crystals must have 
been contained in a fluid matrix before expulsion from the 
crater ». See also Fraser & Apams, 1907, 7, and map. 


(J. Marwick). 


KUMEROA FORMATION ............... Lower Pleistocene 
(Hawkes Bay). 


Litte (A.R.), 1953. The Geology of the Dannevirke Sub- 
division. N.Z. geol. Surv. Bull., 46, 59. 


Argillaceous sandstone, sandy mudstone, and detrital lime- 
stone of Nukumaruan age in southern Hawkes Bay. 


Type Locality : Kumeroa in Tahoraiti S.D. The lower boun- 
dary, overlying the Te Aute Formation with local unconformity, 
as defined by faunal and lithologic changes. The upper boundary 
is defined by the appearance of pumice pebbles and carbonaceous 
beds at the base of the Mangatarata Formation. The formation is 
subdivided on the basis of fossil Mollusca into a lower part with 

hlamys delicatula and Pelicaria acuminata (Hautawan Substage) 
d an upper part with Pelicaria convexa and many other Upper 
‘ukumaruan fossils (Marahauan Substage). Maximum thickness 
2.900 ft. 


(C.A. FLEMING). 


7 SPESEORMA TIONG ok adaa e aele gone. Lower Pleistocene 
(North-west Wellington). 


FLEMING (C.A.), 1947. Standard Sections and Subdivisions of 
he Castlecliffian and Nukumaruan Stages in the New Zealand 
PPiiocene. Trans. roy. Soc. N.Z., 76, 318 (Kupe Shellbed) ; N.Z. geol. 
Barv. Bull., 52, 200-205. 
| A thin sequence of estuarine sand and shellbeds in the 
\tastlecliffian of the Wanganui coast section, traced intermittently 
1 to Whangaehu Valley. At the type locality (coast between 
fastlecliff and Kai-iwi) the formation is 15 ft thick and consists 
if the following members: (a) basal cross-bedded sand and silt, 
vith scattered pebbles at base, disconformably overlying Upper 
Westmere Siltstone; (b) muddy sandstone, 3-5 ft thick, conform- 
ble on (a), showing slump structure and containing abundant 
jrell-preserved Mollusca, chiefly gastropods; (c) a 6 in. layer of 
bolled shells, chiefly Mactra tristis Deshayes; (d) muddy sand- 
kone (3 ft) packed with Mollusca, mainly pelecypods; (e) a thin 
land of Pecten kupei Fleming. In the absence of suitable geo- 
'aphic names, the formation was named after the Polynesian 
savigator Kupe, traditionally the first human visitor to New Zea- 
knd, because it contains the oldest specimens of immigrant genus 
vecten then known from New Zealand. 
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The formation maintains its character E to Wanganui Valley 
but becomes more conglomeratic further E. More than 100 species 
of well-preserved fossil Mollusca have been listed from each of 
the shellbeds (b and d) including Pecten kupei Fleming, Stira- 
colpus waikopiroensis (Suter), Pelicaria aff. convexa (Marw.), 
Globisinum drewi (Murdoch), Cominella elegantula Finlay, Pte- 
ronotus aff. eos. (Hutton), which are characteristic. The lower 
members are classed in the Waikopiroensis Zone and the Pecten | 
layer (e) in the Kupei Zone of the Putikian Substage of the 
Castlecliffian. 

(C.A. FLEMING). 


KURANUI LIMESTONE crae veee eean ae Lower Pleistocene 
(North-west Wellington). 


FLEMING (C.A.), 1953. The Geology of Wanganui Subdivision. 
N.Z. geol. Surv. Bull., 52, 132. 


Detrital sandy shell limestone, current-bedded, locally pebbly, 
in the middle of the Okiwa Group W of Wanganui River, 20 ft 
thick on coast E of Waitotara River, 50 ft near Kuranui Trigono- 
metrical Station (type locality), and 80-100 ft in upper Manga- 
horopiti Stream, grading into the Upokonui Sand further E. 
Locally channelled into underlying sandstone of Okiwa Group. 


(C.A. FLEMING). 


KURINUPEFORMATION oe nee ee eee Lower Eocene 
(North Otago). 


BENSON (W.N.), 1943. The Basic Igneous Rocks of Eastern 
Otago and their Tectonic Environment. Part IV A. Trans. roy. Soc. | 
N.Z., 73, 126 (Kurinui Series). 


Dark-grey, glauconitic mudstone and sandy mudstone with © 
occasional greensand and glauconitic limestone bands. Type lo- 
cality : Coastal section between Big Kuri Stream and Park Gulch, 
N of Hampden. The formation is thus the lower part of McKay’s 
« Onekakara Beds » (1887a, 6) and the « Lower Bortonian » of 
FINLAY & Marwick (1940, 106). 5 


Characteristic Fossils: Foraminifera, including Elphidium 
hampdenense Finlay, Buliminella browni Fin., Globorotalia crater 
Fin., Sigmoidella bortonica Fin., indicate Heretaungan Stage. 


(D.A. Brown). i 


SE S 


KUROW GROUP (FORMATION, SERIES, GRAVELS) 
(North Otago). Upper Miocene - Pliocene 
Marwick (J.), 1935. The Geology of the Wharekuri Basin, - 
Waitaki Valley. N.Z. J. Sci. Tech., 16, 322 (map), 327 (table), 329. 
« Rusty greywacke conglomerates with interbedded sand and 
clay, all of fluvial and lacustrine origin > unconformably over- 
lying Waitakian or older beds in Waitaki Valley W of Otekaike 
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and including a lens of argillaceous limestone in Wharekuri 
Stream. In a table (but not in his text) Marwick also included 
under this name the « highest terraces over 700 ft» but they are 
now excluded. Gace (1957, 58-59) modified the name to Kurow 
Group, and redescribed its content. 

Although no continuous sections were found, the following 
is the probable sequence within and just beyond the boundaries 
of the Waitaki Subdivision (descending order) : 


— Thick fairly coarse conglomerate, probably 
some hundreds of feet thick. 
Malcolm Ck Beds — Massive even-grained quartz sand, 50 ft+. 


Grant Road Beds — Current-bedded streaky brown silts capped 
by rusty conglomerate, 30 ft. 


Hakataramea Beds — Fine conglomerate, pinkish-white silt, pass- 
ing up to coarse current-bedded quartz 
sand and streaky brown-grey silt, 50 ft+. 


(Total thickness perhaps more than 600 ft). 


W of Kurow, the beds are steeply tilted and fault-involved. 
There is no direct evidence on the age of the Group, which 
anconformably overlies Otekaike Limestone, and is probably 
eost-Oligocene at the base. If, as seems probable, it is older than 
Mole Hill Basalt, then it may be pre-Pliocene. Like the Dansey 
ravels and the Benmore Beds of Speicut, the Kurow beds were 
posited in an early stage of the Kaikoura Orogeny. 


(M. Gace). 


MOR OW SCHIST n anae a e a e ? Middle Triassic 
| (North Otago). 

| McKay (A.), 1882. Geology of the Waitaki Valley and Parts 
|? Vincent and Lake Countries. N.Z. geol. Surv. Rep. geol. 
lor. 1881, 77, 87. 

A belt of chlorite schists about a mile wide and several miles 
Img on the S side of the Wharekuri-Otekaike Fault in the middle 
Kaitaki Valley, W of Kurow. To the N the schist ends at the fault 
‘ad to the S merges with greywacke and sub-schistose grey- 
hacke which contains Ladino-Carnic fossils at Mt St Mary. The 
betamorphic grade of Kurow Schist is higher than that of 
jearby undermass rocks, an anomaly presumably connected with 
-e-Tertiary movements on the Wharekuri-Otekaike Fault. For 
milar case of increase in metamorphic grade at a fault see Lake 


(H.J. HARRINGTON). 


WEBURN FORMATION (SERIES, BEDS, CONGLOMERATE) 
| (Central Otago). Lower Cretaceous 


| Hector (J.), 1884. Progress Report. N.Z. geol. Surv. geol. 
plor. 1883-84, 16, xmm (table). 
The term Kyeburn Beds was used by Hector in a table of 
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New Zealand sedimentary rocks, but without definition or even 
indication of which beds were included. 

Kyeburn region was mapped by FERRAR and WILLIAMSON 
between 1926 and 1939 and preliminary descriptions of Kyeburn 
Conglomerate and Kyeburn Series appear in Geological Survey 
Annual Reports. In the final account by Wri.iamson (1939, 47-8) 
Kyeburn Series is described as coarse schist conglomerate passing 
up to more quartzose conglomerate, sand, shale and claystone 
extending over about 20 square miles W of Kyeburn River. 

Recent re-examination (HARRINGTON, 1955, 581-599) showed 
that the formation is 11,000 ft thick in Little Kyeburn River, and 
can be divided into two parts. The lower half consists of grey 
carbonaceous sand and fanglomerate and the upper half of red 
fanglomerate and sand. The formation was deposited as a series 
of fans in a fault-angle depression N of the Stranraer Fault, in a 
late phase of the Hokonui Orogeny. Poor plant macrofossils and 
rare microfossils suggest that the formation is Lower Cretaceous, 
because angiosperms, apparently absent in the lower 4,000 ft, 
appear only near the top of the grey beds. 

The formation is a lithological and diastrophic correlative, 
but not an exact time correlative, of the Ohika Beds and Hawks 
Crag Breccia of the West Coast, and of Henley Breccia of S Otago, 
all of which are classed as Lower Coal Measures. 


(H.J. HARRINGTON). 


LAKE HARRIS CE LS lancer a ? Carboniferous 
(Western Southland). 


McKay (A.), 1881. District North and West of Lake Wakatipu. 
N.Z. geol. Surv. Rep. geol. Explor. 1879-80, map fac. 128, 130 
(Sect.), 132. 


_ The term was used for representatives of the old Geological 
Survey’s « Foliated Schist Formation » in the Lake Harris Moun- 
tains E of Hollyford River, now mapped as Otago chlorite-schists 
of TURNER’s sub‘zones Chl. 2 and 3 (1935, 344), underlying grey- 
wacke and non-foliated schist of the lower Te Anau Group in 
the Greenstone Syncline. At their W edge the schists are sepa- 
rated from the Maitai and Te Anau Groups by a strike fault 
along which their metamorphic grade has locally been raised to 
Chl. 4. There they contain large quartzo-felspathic augen givin: 
a gnarled appearance noted by McKay. 


(H.J. HARRINGTON). 


LAKE HAYES CALCAREOUS OOZE (LIMESTONE) 
(Otago). Late Pleistocen 


ParK (J.), 1909. The Geology of the Queenstown Subdivision 
N.Z. geol. Surv. Bull., 7, 68-9, 97-9. 
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Limestone or calcareous tufa on the shores of Lake Hayes 
N of Wakatipu, a fresh-water deposit described by PARK as 
precipitated from the waters of the lake by the action of mosses 
and fresh-water algae; soft and fine in texture, containing 79 % 
to 86% of calcium carbonate, and used as agricultural lime. 
Similar deposits at Lake Wanaka contain fresh-water Mollusca 
including the extinct Physastra oconnori (Cumber). i 


(C.A. FLEMING). 


LANCEFIELDIAN STAGE. 
See: ORDOVICIAN STRATA. 


ILANDGUARD FORMATION ............ Lower Pleistocene 
(North-west Wellington). 


FLEMING (C.A.), 1947. Standard Sections and Subdivisions of 
tthe Castlecliffian and Nukumaruan Stages in the New Zealand 
|Pliocene. Trans. roy. Soc. N.Z., 76 (3), 321, 324 (Landguard Sand); 
11953, N.Z. geol. Surv. Bull., 52, 243. 


The name Landguard Formation was proposed (1953) for beds 
in the Shakespeare Group exposed on the steep left bank of 
Wanganui River at Landguard Bluff (type locality) including as 
tts lowest member the Landguard Sand (named in 1947). The 
āscending section consists of (1) Landguard Sand, 15 ft, with well- 
sreserved fossil Mollusca; (2) sand, shell grit, pebble bands, etc., 
270-25 ft; (3) Loose micaceous sand, siltstone, pebble bands 
(£-12 ft). The fossils include several restricted forms, including 
“ecten novaezelandiae aotea Flem., Eunaticina cincta (Hutt.) and 
apulus uncinatus (Hutt.). The formation has been recognized 
“a Whangaehu and Turakina valleys and is represented by the 
Mingaroa Fossil Beds in Rangitikei River near Bulls. The Land- 
fsuard Formation is the youngest formation of the Shakespeare 
uroup (Castlecliffian Stage, Putikian Substage). 

(C.A. FLEMING). 


ANDON SEBIES See ceo eae scoooc os oaoog 6 Lower Oligocene 
Fintay (H.J.) & Marwick (J.), 1947. New Divisions of the 
Jpper Cretaceous and Tertiary in New Zealand. N.Z. J. Sci. 
Iech. B 28, 229 (table). 
| Proposed as a biostratigraphic term to include the Whainga- 
ban, Duntroonian and Waitakian stages (q.v.), the name being 
based on the Landon Creek, north of Oamaru (type locality of 
Me Duntroonian Stage), in which all three stages occur in se- 
uence. The Landon Epoch was one of widespread marine trans- 
/ression, and Landon sediments include notable limestone form- 
tions in most parts of New Zealand. 


(C.A. FLEMING). 
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LANDSLIP HILL BEDS ...............-.-- Middle Tertiary 

(Otago). 

Hector (J.), 1884. Table of Sedimentary Beds. N.Z. Rep. geol. 
Explor. 1883-84, 16, X1. 

The beds were named and shown in Hector’s table without 
description. MONTGOMERY (1883) refered to the same beds without 
naming them. They have recently been remapped (Woon, 1956, 82) 
as part of the Gore Lignite Measures (Oligocene). 


They consist of white, yellow and brown quartz sand, and 
a bed of cemented quartzite containing plant fossils. The most 
delicate structures of leaves, twigs, and wood are perfectly pre- 
served and replaced by silica. Five new species of the flora were 
named and described by von ETTINGSHAUSEN (1891). The quartzite 
bed is four to six feet thick, the sands more than 300 ft. 

The beds outcrop on Landslip Hill, about 10 miles E of Gore; 
the best plant fossil localities are at the summit of the hill. 


(B.L. Woop). 


LEITH VALLEY ANDESITE (TRACHYBASALT) . ? Pliocene 
(East Otago). 


Marsau (P.), 1906. The Geology of Dunedin (New Zealand). 
Quart. J. geol. Soc. 62, 408-409. 


An extensive flow or closely related group of flows of trachy- 
basalt (BENSON, 1939, 301) or trachyandesite composition, typically 
containing large xenocrysts of the brown amphibole kaersutite. 
The type locality may be taken as the old Paper-Mills Quarry in 
the lower Leith Valley. Leith Valley andesite caps most of Roslyn 
Hill and extends several miles both N and S. 

Its stratigraphic position is high in the Second Major Eruptive 
Phase of the Dunedin Volcanic Complex (q.v.). 


(D.S. Coomss). 


LESLIE RIVER BANDS A and B . Upper & Lower Ordovician 
(North-west Nelson). 


Kesie (R.A.) & Benson (W.N.),1929. Ordovician Graptolites 
of North-West Nelson. Trans. N.Z. Inst., 59, 843, 844, 845. 


Fossiliferous members of Mount Arthur Group (q.v.). Band B 


is Upper Llandeilian. Band A is of age between Lower Llandeilian 
and Upper Arenigian. 


(A.R. LILLIE). 


LIGHTHOUSE ANDESITE ................... ? Pleistocene 
(Hauraki Gulf). 


Fiemina (C.A.), 1950. The Geology of Mokohinau Islands, 


North Auckland. Trans. roy. Soc. N.Z., 78, 264-5 (Lighthouse 
Formation). 


Dark glassy « andesite » in an intrusive plug forming Light- | 
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house Hill, Burgess Island, and also in peripheral sills (?) intruding 
the Burgess Pyroclastics. The rocks contain abundant xenoliths 
of pale Mokohinau Rhyolite which they intrude. Correlated with 
post-rhyolitic intrusives of Coromandel Peninsula. 


(C.A. FLEMING). 


BNET E SE ORMATION?® teneate 2% btwn an Sana Pleistocene 


_ HocuHSTETTER (F. von), 1864. Geologie von Neu-Seeland; 
Beitrage zur Geologie der Provinzen Auckland und Nelson. 
Novara Exped. Geol., 1 (1), 49. 


HOCHSTETTER’Ss « Lignite Formation» is a synonym of the 
whole, or part of, the Tauranga Formation (q.v.). The name has 
been discarded as it does not conform to the proper form for 
rock unit nomenclature. 

(D. Kear). 


fi BURNIAN-STAGE cai voc deans as Middle Eocene 


= Finuay (HJ.) & Marwick (J.), 1947. New Divisions of the 
New Zealand Upper Cretaceous and Tertiary. N.Z. J. Sci. Tech. 
28 B (4), 234. 


The Lillburnian is a stage of the Southland Series, overlying 
-lifdenian and underlying Waiauan. 

The Lillburnian was defined as «...that part of the section 
“hose lower limit is marked by the lowest occurrence of Textu- 
aria gladizea Finlay; it extends to just below the lowest occur- 
cence of Loxostomum truncatum Finlay. The stage is also marked 
vz the highest occurrence of the Mollusca Serripecten, Hedecar- 
tum greyi (Hutton), and Baryspira spinifera (Marshall) ». FINLAY 
z Marwick noted that « Elsewhere the Lillburnian is marked by 
fie first occurrence of Uvigerina notohispida (Finlay), Hopkinsina 
rioindex Finlay, Ehrenbergina osbornei Finlay, and Stilostomella 
peulator Finlay... ». 


Type locality : Clifden, where Lillburnian is exposed along 
ne E bank of the Waiau River, and consists of massive sandy 
qudstone (160 ft) lying conformably between type Clifdenian 
d type Waiauan. 


Distribution : Lillburnian sandstones, part of the broad syn- 
line extending north to Eglinton Valley, are exposed in Waiau 
{alley and probably further W in the Wairaurahiri Valley also. 
Lillburnian has been found along the East Coast of the South 
bland S of Gore Bay in North Canterbury, where Lillburnian 
oraminifera occur in the middle part of a 200 ft mudstone in 
thich the whole Southland Series may be represented. Farther 
wend in Mandamus - Pahau district, Lillburnian Foraminifera 
veur at the top of a 1,700 ft grey muddy sandstone of Pareora 
nd Landon age in its lower part. Some 25 miles further N, at 
imuri Bluff, Lillburnian Foraminifera occur in siltstone (300 ft) 
esting on hard fucoidal calcareous sandstone (Waitakian). 


| 
I 
| 
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At Kekerangu, E Marlborough, Lillburnian Foraminifera have 
been collected from part of the 1,000 ft of mudstone, sandstone, 
and conglomerate, Deadmans Creek Group of MACPHERSON (1952, 
258-285). Clifdenian or Lillburnian Foraminifera occur in Geo- 
logical Survey samples from 600 ft above the base of the Great 
Marlborough Conglomerate at the head of Clarence Valley. 
Southland Series formerly extended further W, judged by a 
small Clifdenian or Lillburnian outlier in Ant Stream (head of 
Esk River), about 20 miles from the Main Divide (Wmson, 1956). 


On the West Coast of the South Island, foraminiferal mud- 
stone at Omoeroa River (FINLay, in WELLMAN & WILLETT, 1942, 
300-302) is probably the most southerly outcrop of Liliburnian. 
Southland Series, forming part of the Blue Bottom Formation, 
is best developed in Greymouth district where 300 ft of massive 
foraminiferal mudstone and sandstone deposited in the Paparoa 
geosyncline are exposed along the flanks of the Brunner anticline, 
a prominent structure extending from Paparoa Range S through 
Marsden and Kumara to Kawhaka. In good sections in several W 
flowing streams crossing this structure (Fireball Creek, Whisky 
Creek, Eight Mile Creek, Cockabulla Creek, etc.) Lillburnian is 
represented by blue grey micaceous mudstone (up to 2,500 ft). 
Sandstone with fossil Mollusca and sparse Foraminifera, probably 
Lillburnian, conformably overlies Clifdenian in flanks of N-S 
trending folds crossed by Little Wanganui, Huia, Kakapo and 
Karamea rivers. The best section is along Little Wanganui River 
at the coast. 


In Murchison district, the lower part of 6,000 ft of poorly 
fossiliferous estuarine and lacustrine mudstone, sandstone and 
coal (Longford Formation) probably belongs to the middle South- 
land Series. 


Lillburnian microfaunas have been collected from the NE- 
SW trending belt of Southland Series mudstone and sandstone 
extending throughout E Wairarapa. Most other stages of the 
Southland Series are represented. Along the E side of the North 
Island, middle to upper Southland Series geosynclinal mudstone, 
sandstone and conglomerate have been mapped widely as Tuta- 
moe Formation (Lillburnian-Waiauan). In Dannevirke Subdivi- 
sion, alternating sandstone and mudstone with thin conglomerate 
bands (Tutamoe Formation) rest conformably on Ihungia sand- 
stone and mudstone and are up to 2,000 ft thick. These beds are 
mostly Lillburnian. In S Hawkes Bay, where Lillburnian is the 
major Southland Series stage, up to 4,000 ft of alternating sand- 
stone and foraminiferal siltstone have been measured. 


Tutamoe beds cover a large area in the Gisborne-East Coast 
district. One of the best sections, in Muddy Creek, cuts through 
5,900 ft of Southland Series beds below Tutamoe Ridge and 1,600 
ft of _Tutamoe beds have been measured, the lower 900 ft Lill- 
burnian, resting conformably on upper Ihungia beds (Clifdenian) 
and overlain conformably by 700 ft of Waiauan. | 
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West of Gisborne a strip of Southland Series extends from 
N of Lake Waikaremoana along the E flank of Huiarau Range S 
to Tarawera. The beds at Lake Waikaremoana are mostly Lill- 
burnian. 

On the west side of the North Island, a broad belt of South- 
land Series extends from Awakino, Mokau and Mohakatino 
Rivers on the coast E almost to National Park. Over 600 ft of 
Mohakatino tuffaceous sandstone with a basal conglomerate 
overlie Mokau Sandstone. Beds mapped as Mohakatino range 
from Clifdenian to Tongaporutuan but are mainly Lillburnian. 
Southwards the Southland Series disappears beneath younger 
sediments. Midhirst No. 1 Well penetrated 850 ft of Lillburnian 
below 6,000 ft of Upper Miocene and Pliocene. Lillburnian has 
not been found in the northern part of the North Island. 


Microfaunas: Although Lillburnian microfaunas commonly 
include abundant Textularia gladizea this species is not confined 
to this stage and cannot be regarded as the principal index 
species. Stilostomella joculator Finlay first appears in the Lill- 
‘burnian. Other Lillburnian entrants are: Hopkinsina mioindex 
Finlay, Uvigerina notohispida (Fin.), Ehrenbergina osbornei Fin. 
and Bulimina bremneri Fin. Perhaps the most important entrant 
is Orbulina universa which appears in its typical large form with 
little external trace of nepionic chambers. Clifdenian faunas all 
seem to have O. suturalis, with the nepionic chambers visible 
‘externally, surrounded by a ring of pores. No Lillburnian orbi- 
Zoids have been found, probably due to lack of suitable facies as 
they occur in Clifdenian and Waiauan. 


Macrofaunas: Lillburnian Mollusca commonly differ from 
‘those of the Clifdenian in the presence of thick shelled gastropods 
snd lamellibranchs, the characteristic « Tutamoe fauna» of the 
Worth Island (e.g. Cucullaea ponderosa Hutton, Glycymeris ran- 
<atira King, Struthiolaria (Callusaria) callosa Marwick, Acominia 
hendersoni Marw.), but their appearance does not always corres- 
pond with the base of the stage defined by Foraminifera. Serri- 
pecten and Hedecardium reach their normal upper limit in about 
Lillburnian. The oldest records of Olivella (Lamprodomina) neo- 
zelandica (Hutt.) and the youngest of Mauira, Venericardia sub- 
intermedia (Suter), Maoricolpus ongleyi Marw., and Nassicola 
contracta Fin., are Lillburnian. Giant crabs (Harpactocarcinus aff. 
tumidus Woodward) are characteristic of the Lillburnian of Tan- 
Zarakau - Ohura district, North Taranaki. 


Climate : Although no large Foraminifera have been found in 
Lillburnian beds, the occurrence of Marginopora, Operculina, 
Heterostegina and Trybliolepidina in Waiauan beds suggests that 
warm climate persisted in New Zealand throughout most of the 
Miocene. 

Overseas Correlation : The entry of Orbulina universa in the 
Lillburnian indicates correlation with the O. universa zone in 
many parts of the world, e.g. the lower part of the Trinidad Cipero 
Marl Zone III. As the overlying Waiauan appears to be a corre- 
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lative of the Indonesian upper f stage, the Lillburnian should also 
be equivalent to part of f stage, ie. approximately Helvetian or 


possibly Burdigalian. 
(N. pe B. HORNIBROOK). 


LINGULA CLAYSTONET -Le e e EE Lower Oligocene 
(Auckland). 


PENSELER (W.H.A.), 1930. A Lingulid from the Tertiary Rocks 
of the Waikato District. Trans. N.Z. Inst., 61, 441-451. 


The Lingula Claystone is light grey uniform claystone, 40 ft 
in thickness, that conformably overlies the Waikato Coal-mea- 
sures (q.v.) and underlies greensand. No specific type locality was 
named, but the formation is exposed near Glen Afton mine, the 
first locality mentioned. It is the basal formation of the Whain- 
garoa Beds at Glen Afton, where higher rock units in the group 
have not been formally named. When they are named, the Lin- 
gula Claystone should be renamed with a geographic prefix. 
It is restricted to the N part of Waikato Coalfield. PENSELER 
described Lingula waikatoensis from this claystone, which is 
Whaingaroan in age. See also PENSELER, 1930a. 


(D. Kear). 
LIVINGSTONE SAND. 
See: TAPUI GLAUCONITIC SANDSTONE. 
EOBURN CLA Ys 4646. anora td ee Upper Cretaceous 


(North Canterbury). 


Mason (B.H.), 1941. The Geology of Mount Grey District, 
North Canterbury. Trans. roy. Soc. N.Z., 71, 113, map fac. 126 
(Loburn Series). 


Soft black or dark grey clays, with much finely-divided mica 
and occasional marcasite concretions, locally showing yellow 
efflorescence. The Loburn Clay passes imperceptibly down into 
the Sulphur Sand and is disconformably overlain by the Kaitara 
Greensand. Exposed in East Branch, Grey River (type locality ?). 
Probably Haumurian in age, judged by Foraminifera, but no list 
was given. 

(R.P. SUGGATE). 


LODESTONE PEAK BED .... .i...<c.ns: Upper Ordovician 
(North-west Nelson). 


Kesre (R.A.) & Benson (W.N.), 1929. Ordovician Graptolites 
of North-west Nelson. Trans. N.Z. Inst., 59, 843, 844. 
A Llandeilian member of Mount Arthur Group 
q.v.). 
(A.R. Lite). 


a ae 
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LOGAN POINT PHONOLITE ................:. ? Pliocene 
(East Otago). 


MarsuHatt (P.), 1906. The Geology of Dunedin (New Zealand). 
Quart. Journ. geol. Soc., 62, 401. 


The name was first used by MarsuHatu in the form « Logan’s- 
Point type » but it was employed by Benson (e. g. 1939, 301) ina 
definitely formational sense for a flow (in places two or more clo- 
sely related flows) of trachytoid phonolite erupted at the close 
of the first substage of the Second Major Eruptive Phase of 
Dunedin Volcanic Complex (q.v.). 

(D.S. Coomss). 


LONGFORD FORMATION. : 
(Nelson). Upper Miocene-? Lower Pleistocene 


HENDERSON (J.), 1929. The Late Cretaceous and Tertiary 
Rocks of New Zealand. Trans. N.Z. Inst., 60, 287 (Longford Se- 
ries). 

The youngest of four divisions of Tertiary beds of the Mur- 
‘chison district, described in greatest detail by Fyre (1930, 17). 
‘The Longford Series, predominantly of conglomerate and sand- 
‘stone with minor mudstone and coal seams, conformably succeeds 
(the Mangles Series, and although chiefly freshwater beds, con- 
‘tains estuarine beds at the base. In the Buller Valley between 
|Longford and Owen River, about 6,000 ft of Longford beds are 
preserved. The age of the lowest beds is about Lillburnian, 
judged by the age of the top of the underlying Mangles Forma- 
tion, but the higher beds are not well dated. « Formation » is a 
@nore appropriate designation than « Series » for this unit. 

Thick conglomerates in the upper Maruia Valley were map- 
(ped by Fyre as Longford Series; as the highest beds contain abun- 
‘dant schist, they are probably younger than the Longford For- 
mation nearer Murchison, perhaps as young as the early Pleisto- 
cene schist-derived conglomerates (Old Man Gravels) of the 


Grey-Inangahua depression. 
(RP. Suacate). 


ONG SOUND SERIES ...5...22......0%. Lower Paleozoic 
(Fiordland). 
Benson (W.N.), 1933. The Geology of the Region about Pres- 
ərvation and Chalky Inlets, South-west Fiordland, New Zealand. 
Part I. Trans. N.Z. Inst., 63, 401, 411. 


Feldspathic metaquartzites, calc-silicate hornfels-schists, and 
arely mica-schists, near the head of Long Sound. The rocks are 
trongly folded with axial planes dipping SW. They were pro- 
yisionally considered by Benson to be younger than the fossilif- 
brous Ordovician rocks of the Preservation Inlet area to the SW, 
oossibly Upper Ordovician, and tentatively correlated (p. 414) 
with the Mt Arthur Series of Nelson. The petrology of the Long 
ound Series is described by Benson & Bartrum (1935). 
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Recent unpublished mapping has shown that they occupy the 
W limb of a large anticline of metamorphic rocks of the Fiord- 
land Complex. BENSON stated (p. 412) that they are a thousand 
feet or more thick; the upper (SW) limit is at a lit-par-lit junction 
with granodiorite, the lower limit lies further inland than the area 


mapped. 
(B.L. Woop). 


LONGWOOD COMPLEX .................. ? Carboniferous 
(Southland). 


Murcu (A.R.), 1957. Facies and Thickness of the Upper Paleo- 
zoic and Triassic Sediments of Southland. Trans. roy. Soc. N.Z., 
84, 500, 501. 


The Longwood Complex comprises rare sediments with frag- 
ments of Atomodesma (= Maitaia), pyroclastic rocks, pillow lavas 
and shallow intrusions of gabbro, diorite and biotite granite. Rare 
dykes of voleanic and hypabyssal rocks out the complex as a 
whole. Associated with the shallow intrusions are thermally 
metamorphosed sediments and pyroclastic rocks similar to those 
at Bluff, described by SrrvicE (1937). The Longwood Complex is 
considered to grade upward into the Takitimu Group and down- 
ward into the Fiordland Complex. 

(A.R. Murca). 


EORAWVBED Si M. Teaia a T M E Middle Jurassic 
(Southland). 


Park (J.), 1887. On the Jurassic Rocks of the Hokonui Hills, 
Mataura and Waikawa. N.Z. geol. Surv. Rep. geol. Explor. 1886-8, 
18, 148. 


Name proposed by Park for a subdivision of the Mataura 
Series, based on Lora Stream, a tributary of the Makarewa 
Stream in the central Hokonui Hills. The beds were defined as 
those outcropping in the Hokonui Hills above the « upper granite 
conglomerate », bed 64 of Cox (1878a, table facing p. 28). PARK 
divided the Lora Beds into six formations including two with 
marine fossils, « Gritty greensandstone (Avicula bed)» and 
«marlstones with Inoceramus ». The name Lora Beds has not 
been adopted by later workers; they fall in the Temaikan Stage. 


(I.C. McKetuar). 


LOWER COAL MEASURES. Upper Jurassic-Lower Cretaceous _ 


(South Island). 


s Succarte (R.P.) & Couper (R.A.), 1952. The Stratigraphic Rela- 
tions and Plant Microfossils of New Zealand Coal Measures. N.Z. 
Jour. Sci. Tech., B 34, 106-117. 


A grouping of coal measure formations, including Kyeburn 


Formation, Henley Breccia, Ohika Beds, Hawks Crag Breccia, — 


Paparoa Group and possibly Pakawau Group, that pre-date a 
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supposed late Cretaceous and early Tertiary period of penepla- 
nation. The name implied no time correlation between individual 
formations. With increase in knowledge of plant fossils, the value 
of such a grouping, and of the other groupings of coal measures 
with which it was contrasted (Middle and Upper), has diminished, 
and the term must soon become obsolete. The plant microfossils 
were described by Couprr, 1953a. 
(R.P. Suaeate). 


LOWER GORE SERIES ............ Middle-Lower Triassic 


Mutcu (A.R.), 1957. Facies and Thickness of the Upper Pal- 
eozoic and Triassic Sediments in Southland. Trans. roy. Soc. N.Z., 
vol. 84, p. 500, 503. 


The Lower Gore Series is defined as beds overlying the Mai- 
tai Series (Group), but underlying the Kaihikuan Stage, in Otago 
and Southland. The unit is used to include the Etalian Stage of 
the Gore Series (q.v.) and underyling beds for which no local 
stage names have yet been proposed. 

Rare macrofossils in the Lower Gore Series are known from 
few localities. These are at North Range, Pukerau, East Peak, 
Morley Stream, Aparima River, Malakoff Hill and Letham Burn, 
the last three in Wairaki Hills. Morley Stream is the type locality 
of the Etalian Stage (upper part of the Lower Gore Series), cha- 
racterized by a ceratitic ammonite fauna and recognized by the 
arst incoming of the genus Daonella below beds with fossils typi- 

igal of the Kaihikuan Stage. Brachiopods and ceratitic ammonites 
csf Scythian age (Dr. B. KUMMEL, pers. comm.) have been found 
-recently near Malakoff Hill below the Etalian Stage. The brachio- 
\nods are similar to those from Pukerau Baths. However as simi- 
|tar brachiopods also occur above the Scythian ammonites in the 
| Wairaki Hills, the age of the Pukerau Baths fossils may be Lower 
,Anisian. Both these faunas occur in the basal conglomerate of the 
‘series. A different fauna including ammonites of Anisian age 
(identified by Dr. B. KUMMEL) occurs just above the basal conglo- 
merate at the Letham Burn. 


(A.R. Murca). 


LOWER KAI-IWI SILTSTONE .......... Lower Pleistocene 

(North-west Wellington). 

Fiemine (C.A.), 1947. Standard Sections and Subdivisions of 
the Castlecliffian and Nukumaruan Stages in the New Zealand 
Pliocene. Trans. roy. Soc. N.Z., 76 (3), 317 (Lower Kai-iwi Blue 
Silts); N.Z. geol. Surv. Bull., 52, 189-93. 


Light blue-grey, fine-grained massive muddy siltstone (60 ft) 

ith scattered Mollusca (46 spp.) and rare bands of Nemocardium 
and Chlamys, lying conformably between Kaimatira Pumice Sand 
and Omapu Shellbed, in the Kai-iwi Group of Wanganui district 
{type locality, Kai-iwi Beach). Castlecliffian Stage, Okehuan 


ubstage. 
(C.A. FLEMING). 
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LOWER MAXWELL FORMATION ...... Lower Pleistocene 
(North-west Wellington). 


Fiemine (C.A.), 1953. The Geology of Wanganui Subdivision. 
N.Z. geol. Surv. Bull., 52, 160-3. 


Grey sands, silts and clays, massive or finely laminated (80 ft) 
including several lignite seams, fossil soils, and fine purple-grey 
carbonaceous lagoonal clays, in the Maxwell Group (Nukumaruan 
Stage, Marahauan Substage) of the Wanganui coast section. Three 
lignite seams contain pollen of Weinmannia-Nothofagus forest, 
Podocarp - dicotyledonous forest, and Metrosideros - podocarp 
forest, indicating at first a cooler climate, followed by climate as 
warm as but a little moister than the present climate. Named 
from Maxwell Railway Station, several miles inland from the 
type locality, on the coast between Ototoka Stream and Nuku- 


maru Beach. 
(C.A. FLEMING). 


LOWER MOKAU SANDSTONE (BEDS). 
(North Taranaki). Lower-Middle Miocene 


GRANGE (L.I.), 1927. The Geology of the Tongaporutu-Ohura 
Subdivision, Taranaki Division. N.Z. geol. Surv. Bull, 31 
Ms) Ii: 


GRANGE divided the Mokau Beds or Group into two, the 
Lower Mokau Sandstone being fine massive sandstone containing 
a small amount of organic material, 350 ft thick, lying below coal 
measures at the base of the Upper Mokau beds. No type locality 
was given, but he mentions that « The best section is exposed 
along the Mangaroa-Tongaporutu Road where it climbs the steep 
cliff from the Mangakara Valley to a wide dip-slope. Here the 
features worth noting are the mudstone bands not more than 
2 in. thick, the current-bedding of the massive sandstones, and 
the lenses of carbonaceous matter ». At this locality the geologi- 
cal map (Ohura Survey District) shows that both the underlying 
and overlying formations are present but that unfortunately a 
fault cuts across the road in several places. 

The sandstones is characterized by the presence of conglom- 
erates and by is poorly fossiliferous nature. If the coal seams of 
Retaruke and Ohura coalfields are coeval, the Lower Mokau 
Sandstone is probably Lower to Middle Miocene, i.e. Southland 
Series (ScHOFIELD, 1954). For contact with the underyling Mahoe- 
nui see Mokau Group. 

(J.C. SCHOFIELD). 


LOWER OHAI GROUP. 
See: OHAI GROUP. 


LOWER PARIPARI FORMATION .............. Pleistocene 
(Wellington). 


ADKIN (G.L.), 1951. Geology of the Paekakariki area of the 


i 
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ee lowland of western Wellington. Trans. roy. Soc. NZ 79; 
-176. 

A beach-gravel formation of the Late Pleistocene shoreline 
of western Wellington, at Te Paripari cliffs, Paekakariki (type 
locality). 

The formation, consisting of rather fine sea-worn pebbles and 
occasional cobbles of greywacke in a usually sparse matrix of 
coarse sand, accumulated as an incipient strand plain during an 
interval of still-stand or of very slow uplift. Submergence inter- 
rupted accumulation of the Lower Paripari Formation and allow- 
ed deposition of an overlying marine sand, correlated with the 
Otaki Sandstone (q.v.) in the Horowhenua area. Thickness up 
to 3 ft. Unfossiliferous. 

(G.R. STEVENS). 


LOWER RANGITIKEI FORMATION ............. Pliocene 
(North-west Wellington). 


Te Punca (M.T.), 1952. The Geology of Rangitikei Valley. 
N.Z. geol. Surv. Mem., 8, 4, 7-10. 


Marine mudstone and sandstone (7,000 ft), with some detrital 
shell limestone and conglomerate. The upper half is of Waitota- 
ran age; important fossils are Phialopecten triphooki (Zittel); 
Maoricardium spatiosum (Hutton); Crassostrea ingens (Zitt.); Lu- 
‘raria solida Hutt.; Zethalia zelandica (Adams); Zeatrophon bon- 
neti (Cossmann). Some, probably most, of the lower half is Opoi- 
sian, and the basal beds may be Kapitean. 

Type locality : Rangitikei Valley. 

(M.T. Te Punaa). 


LOWER REEFTON QUARTZITE. 
See: REEFTON GROUP. 


LOWER WESTMERE SILTSTONE ...... Lower Pleistocene 
(North-west Wellington). 


Fiemine (C.A.), 1947. Standard Sections and Subdivisions of 
the Castlecliffian and Nukumaruan Stages in the New Zealand 
Pliocene. Trans. roy. Soc. N.Z., 76 (3), 318 (Lower Westmere Silts) ; 
1953. N.Z. geol. Surv. Bull., 52, 195-7. 


A basal fossiliferous loose sand (1 ft) and fossiliferous silt- 
stone (3 ft) grading up to barren finely-laminated alternating silt 
and sand with carbonaceous mudstone streaks (35 ft) lying, with 
lisconformable contacts, between the Omapu Shellbed and the 
<aikokopu Shell Grit, in the Kai-iwi Group (Castlecliffian Stage, 
1v., Okehuan Substage) of Wanganui district. Type locality, coast 
between Castlecliff and Kai-iwi in Westmere Survey District. 

(C.A. FLEMING). 
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LYNDON! GRAVELS ieee cre siete) © = elle iienete n= tall etoue ? Pleistocene 
(Marlborough). 


Fyre (H.E.), 1931. Amuri Subdivision. N.Z. geol. Surv. 25th 
annu. Rep., 6 (Lyndon Beds); Heaty (J.), 1939. N.Z. geol. Surv. 
33rd annu. Rep., 4 (Lyndon Gravels). 


Gravels and loosely-consolidated sandstones, warped and 
faulted, 24 miles NE of Rotherham. Age and correlation uncert- 


ain, possibly Pliocene. 
(R.P. SUGGATE). 


LYTTELTON- ANDESITES 5.7.5 caraka Pliocene-Pleistocene 
(Banks Peninsula). 


Speicut (R.), 1924. The Basic Volcanic Rocks of Banks Penin- 
sula. Rec. Cant. Mus., 2, 242 (Lyttelton Series). 


Basic lava flows of andesitic or basaltic material, interstrati- 
fied with numerous fragmentary beds, forming the major part of 
the hills around Lyttelton Harbour. Judged by the orientation of 
many dykes, chiefly alkaline trachytes, which are in large part 
contemporaneous with the Lyttelton Andesites, the centre of 
eruption was near Quail Island. 

Apart from the Mt Herbert basalts, and certain other minor 
lavas, these andesites represent the last eruptive phase of the 
Lyttelton voleano, and are probably Pliocene or early Pleistocene 
in age. 


(G. WARREN). 


McDONALD LIMESTONE ................ Lower Oligocene 
(North Otago). 


Gace (M.), 1957. The Geology of Waitaki Subdivision. N.Z. 
geol. Surv. Bull., 55, 44. 


An assemblage of fine-grained, light-coloured calcareous beds, 
in the main Whaingaroan, but in places overlapping the Whain- — 
garoan-Duntroonian stage boundary. The formation is divided into 
3 members, separately defined as follows: 

(a) Flat Top Limestone Member : Hard, massive finely gran- 
ular to semi-crystalline creamy-white limestone up to 80 ft thick, 
grading laterally to polyzoan, tuffaceous, or slightly glauconitic 
facies; capped by a very hard nodular, algal and in places super- 
ficially phosphatized band up to about 5 ft thick. Type locality : 
McDonalds Lime Quarry and Flat Top Hill, Kakanui. 

(b) Earthquakes Marl Member : The Flat Top member is | 
replaced inland (north-westwards) by massive fairly soft light- 
grey fine silty limestone or marl up to 30 ft thick. Type locality : 
limestone escarpment at Kokoamu, near Duntroon; under Koko- 
amu Greensand. 
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(c) Everett Brachiopod Limestone Lens : An exceptionally 
pure organic coquina of well-preserved brachiopods, with echi- 
noid fragments, Polyzoa and Foraminifera. Type locality (and only 
known occurrence) : abandoned quarry on hill north of Kakanui 
village. 

The formation is recognized only in NE Otago N of Kakanui 
River. Near the coast, the Flat Top member rests essentially 
conformably upon the Deborah Volcanic Formation but beyond 
the W limit of the volcanic beds is with difficulty distinguished 
from Totara Limestone on purely lithological evidence. The Earth- 
quakes Marl member succeeds Raki Siltstone (Kaiatan) with 
probably local unconformity in Ngapara district. On and near the 
coast, the formation is succeeded by Gee Greensand except at All 
Day Bay, where a thin band of Otekaike Limestone intervenes; 
inland, Kokoamu Greensand overlies. 

The Deborah (= Kakanui = Flat Top Hill = Hutchinsons 
Quarry) limestone of Park (1918, 17, 51) is equivalent to the 
upper hard band of the Flat Top member of the McDonald Lime- 
stone. The remainder of the Flat Top member and the Everett 
member make up the « Upper Oamaru Stone» of Park (p. 51). 
The Kakanui Limestone described by McKay (1884a, 63) is pro- 
bably the Everett member. The upper « Limestone » bed of the 
« Ototara limestone » of Urtiey (1916, 20) embraces Flat Top and 
Everett members. 

(M. Gace). 


McQUEENS VALLEY ANDESITES. 
(Banks Peninsula). Upper Jurassic-Lower Cretaceous 


SPEIGHT (R.), 1935. The Geology of Gebbies Pass, Banks 
Peninsula. Trans. roy. Soc. N.Z., 65, 308 (McQueens Valley Series). 


Andesites and rare basalts, chiefly in flows, exposed over a 
restricted area in or near McQueens Valley. All are doleritic, but 
are not believed by Spricut to be intrusive. 

The andesites rest unconformably on greywacke; they appear 
to underlie Gebbies Pass Rhyolite and beds correlated with the 
Awamoan(?) Charteris Bay sandstone. SprIcHT suggested an 


Upper Jurassic or Lower Cretaceous age. 
(G. WARREN). 


MAEREWHENUA LIMESTONE ................ Oligocene 

(Otago). 

Hector (J.), 1877. Progress Report. N.Z. geol. Surv. Rep. geol. 
Explor. 1876-77, rx (Maraewhenua Limestone). 

Introduced in the first instance by name only, and then as 
a fossil locality (1878c, 192) representing the « Ototara and Weka 
Pass Stone» (« Cretaceous-Tertiary ») in the Waitaki Valley. 
Variations in spelling: Maraewhenua; Marawhenua; Maruwhe- 
nua; Maruwenua. McKay (1882a, 69-70) gives Maerewhenua 
‘Limestone as a «local name» for Ototara Limestone, but states 
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that it is coarser and more glauconitic than typical Ototara Lime- 
stone. In a later report of the same year, McKay (18826, 103-4) 
recognized 3 subdivisions of the Maerewhenua Limestone, corre- 
lated as follows: the lower with the Otctara Limestone, separ- 
ated by the « ‘Kekenodon’ Greensand» from the middle sub- 
division, correlated with the Otakaika Limestone, and the upper 
subdivision with the Hutchinsons Quarry Beds. Uttiry (1920a, 
140-3) summarized the lengthy controversy that followed con- 
cerning the sequence and correlations of the limestones and green- 
sands of Oamaru, Waitaki Valley and Waihao Valley, involving 
Hector, McKay, Hurron, PARK and himself. UrrLey concluded 
that all the limestones were of one age, namely, Ototaran (ibid., 
182). 

Paleontologic advances particularly in the Brachiopoda and 
Foraminifera have since clarified the limestone-greensand suc- 
cessions. With this assistance, Gace (1957) revised the classifica- 
tion and names of these beds, dealing as follows with Maerewhe- 
nua Limestone of McKay : 


McKay, 1882b, Gac (N.Z.G.S. Age 
p. 104 (sect.) Bull., 55) 


Up. M. Lmst. = « Hutchinsons Quarry 
Limestone » Otekaike Lmst. Duntroonian- 
Mid. M. Lmst. = Otakaika Limestone Otaian 


Kekenodon Greensand Kokoamu Gnsd. Duntroonian 
Lr. M. Lmst. = Ototara Limestone McDonald Lmst. Whaingaroan 


The name Maerewhenua is retained for a hard, coarse glauconi- 
tic limestone member of the Otekaike Limestone, equivalent to 
the lower portion of McKay’s Otakaika Limestone. (See also: 
Otekaike Limestone). 


(M. Gace). 


MAHARAKEKE CLAYS 
(Hawkes Bay). 


See: WAIPUKURAU SERIES. 


ne PRR, Pees Lower Pleistocene 


MAHENO-GOVERNMENT HILL SHEET 
(North-east Otago). 


BENSON (W.N.), 1943. Basic Igneous Rocks of Eastern Otago 
and Their Tectonic Environment. Part IV, Section A. Trans. roy. 
SOCAN A3123: 


A name applied to a group of « slightly potassic » basalts and 
dolerites together with a basic syenite pegmatoidal phase occuring 


S of the Kakanui River and invading Bortonian and Waiarekan 
sediments. 


AEN ? Eocene 


(D.S. Coomss). 
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MAHENO MARL for os... ‘Upper Eocene 
(Otago). 


Hector (J.), 1887. Index to Fossiliferous Localities in New 
Zealand. N.Z. geol. Surv. Rep. geol. Explor. 1886-87, 18, 268. 


McKay (1884a, 62) mentioned « chalky marls on the eastern 
bank of the Kakanui River opposite Maheno », and stated that 
these beds «abound in foraminifera and small shells» (1887e, 
237). HECTOR (1887a, XXXII) showed the stratigraphic position of 
the beds in a diagrammatic section as « Marls (= Amuri Lime- 
stone) », and in the list of fossil localities (p. 268) referred to 
« Maheno marls », classified with the « Cretaceo-Tertiary Forma- 
tion ». A slightly different interpretation of the section opposite 
Maheno was depicted by Park (1918, 44, fig. 11), but, essentially, 
the position of the Maheno Marl is between the Waiareka Tuffs 
and the main polyzoal facies of Totara Limestone above. GAGE 
(1957, 40) includes Maheno Marl as a member within Totara 
Limestone, and records and additional occurrence of marl in the 
same stratigraphic position near Enfield. Foraminifera indicate 
Runangan age. 

(M. Gace). 


1 LENTS RGN, A REDS oa iat Sy ae R A S aaa Lower Pleistocene 
(Hawkes Bay). 


McKay (A.), 1887. On the Geology of East Auckland and the 
Worthern District of Hawke’s Bay. N.Z. geol. Surv. Rep. geol. 
Explor. 1886-87, 18, 200. 

Highly fossiliferous, pumiceous sands and blue grey, silty, 
“encretionary sandstones, resting on limestones in the SW part 
2f Mahia Peninsula and in the Wairoa Valley. The limestone at 
Black Head, Mahia, contains Pliocene fossils. The beds were map- 
ped as Ormond Series by ONa.LEY (1930a). 


(J.T. Kinema). 


MAHOENUI FORMATION (SERIES). 
(Auckland — Taranaki). Middle-Upper Oligocene 


HENDERSON (J.) & Oncutey (M.), 1923. The Geology of the 
Mokau Subdivision with an Account of the Adjoining Areas, and 
tf the Te Kuiti District, Pirongia and Taranaki Divisions. N.Z. 
yeol. Surv. Bull. (n.s.), 24, 28-31 (Mahoenui Series). 


| HENDERSON & ONGLEY proposed the name for «a series of 
rrgillaceous beds, in places at least 600 ft thick ». The type locality 
I, by inference, in the hills east of Mahoenui, 24 miles SW of 
Ke Kuiti. The formation includes rare thin limestone beds, and 
louthwards beds mapped as Mahoenui consist of interbedded 
sandstone and mudstone (e.g. GRANGE, 1927, 14-16). 

| Henperson & GRANGE (1926a, 54-5) correlated beds in Huntly- 
awhia Subdivision with the type Mahoenui, mapping them as 
Mahoenui Beds ». These strata, however, are more calcareous 
haan those at Mahoenui and are closer in stratigraphical position 
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to the Te Kuiti Group. In fact, the overlying Waikawau Beds 
(g.v.) are probably more exact correlatives of the type Mahoenui 
Formation. Marwick (1946) recognized the Mahoenui « Series » 
in the Te Kuiti Subdivision, and included by implication « clay- 
stone » that HENDERSON & ONGLEY (1923, 26) had considered the 
uppermost bed of the Te Kuiti Series (q.v.). He altered the ori- 
ginal mapping around Mangapehi mine to conform with Gacr’s 
(1942) stratigraphical succession by placing the massive mudstone 
in the « Upper Te Kuiti Series». It would have been more 
consistent to map this mudstone as Mahoenui. 

Elsewhere S of Te Kuiti, several authors have consistently 
mapped massive calcareous mudstone, or alternating mudstone 
and sandstone, as Mahoenui (GRANGE, 1930; Fyre, 1945; KEAR, 
1952; ScHoFIELD, 1954). This usage should be followed, but in the 
future Mahoenui may be raised to Group rank and separate 
names given to a lower massive mudstone and an upper forma- 
tion of alternating sandstone and mudstone. 


(D. Kear). 


MAHURANGI GREENSAND ............. Upper Cretaceous 
(Northland). 


Hector (J.), 1877. Progress Report, 1874-76. N.Z. geol. Surv. 
Rep. geol. Explor. 1874-6, v1 (table). 


Apart from its appearance in a geological table, the term does 
not seem to have been used or formally defined. The sequence at 
Mahurangi is well-known and has been described in detail by 
Cox (1881, 18-39). 

(R.F. Hay). 


MAHURANGI LIMESTONE .... Upper Cretaceous-Oligocene 
(Northland). 


McKay (A.), 1884. On the Geology of the Coal-bearing Area 
between Whangarei and Hokianga. N.Z. geol. Surv. Rep. geol. 
Explor. 1883-84, 16, 128. 


Argillaceous limestone, well-exposed in Mahurangi quarry. 
The term is one of several local names applied to widespread 
argillaceous limestone formerly considered to belong to one period 
of deposition. These names now have little use since argillaceous 
limestone may be of three different ages. 


(RF. Hay). 


MATROA ASH). «bo: 233% See, Sees ee Holocene 
(South-west Auckland). 


is ee (L.I.), 1931. Volcanic Ash Showers. N.Z. J. Sci. Tech. 


2 


The name was applied by GRANGE to the topmost ash shower 
recognized as « Shower A » by Taytor (1930, 2) in Mairoa district, | 
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near Te Kuiti. It is a brown, andesitic ash with an average thick- 
ness at Mairoa of 2 ft. 

Type locality : Mairoa. 

GRANGE stated that the ash contains felspar, quartz, augite, 
hornblende, hypersthene and magnetite, and suggested an origin 
from both andesitic and rhyolitic sources. Later GRANGE & TAYLOR 
(1932, 22) stated that the ash was derived chiefly from Egmont, 
with some rhyolite from Rotorua and Taupo centres, and mapped 
its distribution in Te Kuiti, Mairoa, Te Awamutu and Kawhia 
districts. Rice & Hopeson (1932, 43, 47) cited mechanical and 
chemical analyses. 

The name Mairoa Ash should be applied to the topmost 
volcanic ash of the Mairoa district. If, as GRANGE suggests, it 
originated from more than one centre, it was the product of more 
than one volcanic shower, and is composite. 

(J. Heaty). 


WATT AT LIMES LONE. TAa a A eek! ? Lower Permian 
(Nelson - West Otago). 


McKay (A.), 1879. The District between the Wairau and 
Motueka Valleys. N.Z. geol. Surv. Rep. geol. Explor. 1878-79, 101 
table). 

The name was introduced for the limestone and calcareous 
sandstones at the base of the Maitai Series in the Nelson district, 
wid later extended by McKay to a limestone in the same strati- 
traphic position in W Otago. No fossils have been collected from 
bese limestones except the extremely abundant pelecypod Ato- 
modesma (= Maitaia) trechmanni (Marwick) which is not a direct 
‘se indicator. 

In Nelson district, a limestone in the upper part of the Maitai 
series contains brachiopods and corals of Lower Permian (Ar- 
Easkian) age and was confused by McKay and others with the 
imestone at the base of the sequence. Although the name Maitai 
Limestone has seldom been applied to the upper limestone, it has 
een considered advisable to give separate formation names (not 
yet published) to the two limestones at Nelson and to the 
ingle limestone in Western Otago. 


(G.W. GRINDLEY). 


AETPALRIVEH BEDS cose ees cece es. 6 el ? Lower Permian 

(Nelson). 

Hector (J.), 1884. Progress Report. N.Z. geol. Surv. Rep. geol. 
aplor. 1883-84, 16, xv (table). 

-This name was used in a table of New Zealand sedimentary 
»rmations. Judged from the sequence given, it includes the 
iiddle beds of the Maitai Series in Nelson district. Typically 
aese beds include laminated grey, green and red argillites (Maitai 
lates of other authors) with thick beds of green and grey 


ndstone. 
(G.W. GRINDLEY). 
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MAITAI SERIES (GROUP) .........--+- sees eeees Permian 


Hocustetrrer (F.), 1864. Geologie von Neu-Seeland. Novara 
Exped. geol. Theil., 1 (1), xxxv; 1867. New Zealand, 57. 


The name Maitai was originally applied by HocusTETTER to 
Upper Paleozoic rocks in the hills immediately E of Nelson City 
which lie in a synclinal fold between the Dun Mountain ultra- 
mafic belt on the E and the Brook Street Volcanic belt on the W. 
The Maitai rocks and the synclinal fold were later found to 
extend N for 50 miles to D’Urville Island and S for 50 miles to 
the Alpine Fault at Tophouse. A similar synclinal fold containing 
similar Upper Paleozoic sediments was later mapped in Hollyford 
Valley (West Otago) by McKay and Park. In succeding years the 
name Maitai was gradually extended, sometimes correctly to 
approximate correlatives, but more often incorrectly to sedi- 
mentary rocks of somewhat similar appearance but different age. 
By Marsma (1912) the name Maitai System, of « Trias-Jura » 
age, was applied to practically all the sparsely fossiliferous grey- 
wacke rocks of the two islands, Upper Paleozoic fossil evidences 
and fine lithologic distinctions being ignored. Since the great bulk 
of these greywackes are Triassic and Jurassic, the Upper Paleozoic 
Maitai Series was described for many years as Mesozoic. 

Despite re-collection by TRECHMANN (1917a) of Upper Paleo- 
zoic fossils (first discovered by McKay) from the upper limestone 
at Nelson, and further fossil discoveries at Clinton in S Otago 
(Marwick, 1925), the Trias-Jura classification of the New Zealand 
greywacke rocks lingered on until comparatively recently. Post- 
war mapping has definitely confirmed the work of the early 
geologists, McKay in particular, and the name Maitai Series is 
now used for the Permian rocks of New Zealand, from the Maitai 
Limestone upward. WELLMAN (1948, 6) used the term Maitai Group 
for the formations of the type area. 

(G.W. GRINDLEY). 


MAITAI SLATES 
(Nelson). 


Hector (J.), 1868. Abstract Report on the Progress of the 
Geological Survey of New Zealand during 1866-7. (N.Z. geol. 
Surv.), 17. i 


The name Maitai Slates was applied by Hecror and many 
subsequent authors to a thick sequence of fine laminated green, 
purple and grey banded mudstone and sandstone overlying the 
Maitai Limestone of Nelson district. The name is based on Maitai 
River. According to Wertuman (1948, 6) 2,000 ft of green and 
purple banded mudstone overlying 7,000 ft of grey banded mud- 
stone and sandstone lie below fossiliferous limestones (now 
thought to be Artinskian) and above the Maitai Limestone (q.v.) 
in a major syncline extending from D’Urville Island S past Nelson 
a a the whole constituting his Maitai Group (see Maitai 

eries). $ 


Rigc, CHITTENDEN & Hopgson (1957) have published the names l 


TE E H AES ? Lower Permian — 
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used by WELLMAN in manuscript maps and reports for the four 
Maitai Group formations. 


Stevens Formation : Conglomerate, sandstone and limestone 
[fossiliferous at Wairoa Gorge], 7 000 ft. 


Waiua Formation : Green and purple, banded mudstone 
[Maitai Slates in part], 2 000 ft. 


Greville Formation : Grey banded mudstone and sandstone 
[Maitai Slates in part], 7000 ft. 


Rangitoto Formation : Limestone [Maitai Limestone] and cal- 
careous sandstone, 2 000 ft. 

The names are taken from D’Urville Island where the rocks 
are particularly well exposed. (C.A. FLEMING) 


MAKARETU CLAYS o oae aa Lower Pleistocene 

(Hawkes Bay). 

THOMSON (J.A.), 1926. Geology of Fossil Localities near Wai- 
pukurau, Hawkes Bay. Trans. N.Z. Inst., 56, 350. 

An obsolete name, not used since its introduction, for sedi- 
ments in Central Hawkes Bay equivalent in lithology and strat- 
igraphical position to the Pohue Papa. See Waipukurau Series. 

(J.T. Kinema). 


MAKATEA SERIES. 


A lapsus for Matakea Series (q.v.), published in tables by 
MORGAN (1921, 1922). 


RARD n h GY LURE? sr att sen ceec sess s6 ce Lower Pleistocene 
(North-west Wellington). 


FLEMING (C.A.), 1953. The Geology of Wanganui Subdivision. 
W.Z. geol. Surv. Bull., 52, 176-7. 

White, fine to medium-grained rhyolitic tuff (c. 30 ft), inter- 
fingering with coarse sugary sand, pebbly sand and rusty con- 
zlomerate and grading into impure light buff-coloured ashy silt, 
zenerally estuarine, perhaps locally subaerial or deltaic, at the 
pase of the Okehu Group (Castlecliffian Stage) from Kai-iwi E 
co Turakina Valley. Type locality : lower Makirikiri Stream. In 
Wanganui Valley the formation is mined for pumice silt abrasives. 

Equivalent formations are the marine Butlers Shell Conglo- 
merate of the Wanganui coast section and the Pakihikura Tuff 
bf Rangitikei Valley, all three formations representing the first 
major flood of rhyolitic pumice into the Wanganui Basin. 

(C.A. FLEMING). 


PIS OACTTAW MR a lotta ie ine aaa oar Lower Tertiary 
(Southland). 
Rout (M.V.), 1947. Geology of the Forest Hill Survey District, 
southland. N.Z. J. Sci. Techn. B 29, 5. 


| 
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(Mako Clay, continued) 


The clay occurs over a small area half a mile N of Mako 
Railway Station on the route of the dismantled Brown’s - Hedge- 
hope railway. It has been quarried in two places and used for 
pottery manufacture. It varies in colour and is red, blue, white 
or grey, with local sandy layers. It is close to the W margin of 
the Jurassic rocks of the Hokonui Hills and is overlain on the W 
by recent gravels of Makarewa River. Coal, probably Eocene, 
has been mined a mile N along the margin of the Jurassic rocks. 
Rout stated that the Mako Clay is either part of these Eocene (?) 
coal measures or of the younger lignite measures overlying the 
Upper Oligocene Forest Hill Limestone. He favoured the latter 
hypothesis, but the writer prefers to class the clay in the older 
coal measures. 

(I.C. McKELLAR). 


MAKOKAKO SAND a cena a E EE: Pliocene 
(North-west Wellington). 


Fieminc (C.A.), 1953. The Geology of Wanganui Subdivsion. 
N.Z. geol. Surv. Bull., 52, 119-21. 


Loose sand (200 ft) with lenticular Ostrea shellbeds and poly- 
zoan sands, at the top of the Paparangi Group (Waitotaran, Man- 
gapanian Substage) in Waitotara and Kauarapaua valleys (type 
locality, head of Makokako Stream, Waitotara). Partly equivalent 
to the Coralline Series of Park (1887a, 57). 


(C.A. FLEMING). 


MALVERN HILLS PLANT BEDS ... Middle-Upper Jurassic 
(Canterbury). 


Haast (J. von), 1879. Geology of Canterbury and Westland, 
Alley PARE 


Sandy shales with impressions of leaves and stems of trees. 
Plant fossils from Malvern Hills were later described by ARBER 
(1917, 11-12) and revised by Epwarps (1934). These beds are 
apparently the same as the Cairn Range Beds of JosseErns (1926, 
217) and Wakaepa Series of Spricut (1928b, 9). The term has not 
been used since its proposal and is obsolete. 


(L.E. OBoRN). 


MAMAKUCSERIES ira aome ke eee ee ? Pliocene 
(Rotorua-Taupo). 


HENDERSON (J.), 1929. Late Cretaceous and Tertiary Rocks 
of New Zealand. Trans. N.Z. Inst. 60, 283. 


HENDERSON described the « thick mantle of subaerial rhyolitic 
tuff » in Rotorua-Taupo district as Mamaku Series; attributing 
the name to GRANGE (1928, 9) where the tuff was listed as 
« 2, Rhyolitic tuff at Mamaku, basic andesite near the top » and 
described as a cemented and well jointed tuff, similar in mineral 
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composition to the rhyolite lava flows. Varieties from Lake Taupo 
and Atiamuri were listed, but the rock at Atiamuri was not 
described. 

According to FERRAR & Taytor (1929, 3) « Mamaku beds» 
consist of Pliocene rhyolitic tuffs, massive, subaqueous above, 
subaerial below, 100 ft to 300 ft thick. Later, FERRAR (1930, 5) 
referred to an almost continuous sheet, 200 ft to 500 ft thick, of 
consolidated Mamaku rhyolitic tuff in Kopaki district, Te Kuiti. 
The name was not retained by Marwick (1946, 62-69) who de- 
scribed the rocks as ignimbrite, and is now obsolete. The rocks 
in Rotorua - Taupo district are now called Patetere Ignimbrite 
and Breccia (q.v.). 

(B.N. THompson). 


PESIVUATC UMA O Fite Pre. tte ease ee Ne R Recent 
(Rotorua). 


GranceE (L.I.), 1929. A Classification of Soils of Rotorua 
County. N.Z. J. Sci. Tech., 11, 220 (Mamaku Shower). 


The shower next youngest in age above the Rotorua shower. 
Where exposed just S of Hemo Gorge it contains yellowish brown 
pumice of sandy silt texture (15 in.) above creamy-yellow mottled 
pumice of fine sand texture (9 in.). 


Type locality : Hemo Gorge. 

GRANGE considered that two showers were possibly repre- 
sented, and that around Lake Rotorua the deposit is water sorted 
and indistinguishable from the Rotorua Shower. He later divided 
the top 15 in. at Hemo Gorge into 7 in. of fine brown pumice, 
in. of coarse brown pumice, and at the bottom 5 in. of carbon- 
aceous fine brown pumice (1931, 235). He stated that the Mamaku 
‘Shower includes an old soil in the middle, but the material above 
and below is mineralogically similar, with coarse layers containing 
glassy rhyolite, and hypersthene practically the only ferromagne- 
sian mineral, so that all apparently come from the one vent. 
GRANGE (1937, 77) stated that the Mamaku shower was erupted 
from Lake Tikitapu. 

Mamaku Shower covers an extensive area NW of Rotorua, 
and has not yet been fully mapped. In Hemo Gorge it is 25 in. 
thick but includes at least two members. Should these prove to 
nave been erupted from different vents the definition will require 
cestriction. The deposit of the Mamaku Shower should be termed 


Mamaku Ash. 
(J. HEALY). 


ANAIA HILL GROUP (SERIES) .......... Upper Jurassic 
(Coromandel Peninsula - South Auckland). 
Fraser (C.) & Apams (J.H.), 1907. The Geology of the Coro- 
andel Subdivision, Hauraki, Auckland. N.Z. geol. Surv. Bull. 
m.s.), 4, 48-52. 
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(Manaia Hill Group, continued) 


McKay (in SorLas & McKay, 1905, 34) first subdivided the 
pre-Tertiary rocks of the Cape Colville Peninsula into three. The 
upper unit was correlated with the Wairoa Series of the South 
Island of Triassic age because he found a fragment of Monotis 
richmondiana (p. 42). This unit was subsequently renamed the 
Manaia Hill « Series» by Fraser & Apams (1907) and given a 
Jurassic age because they found Inoceramus and a belemnite. 
At the type locality, Manaia Hill, between Coromandel and 
Manaia harbours, the rocks are conglomerate, grit, greywacke, 
and shaly argillite. 

HENDERSON & GRANGE (1926) and WELLMAN (1951b) correlated 
conglomerate at Morrinsville with the Manaia Hill Group, and 
Kear (1955) pointed out that both probably contained Monotis 
and Inoceramus galoi in conglomerate pebbles, and therefore that 
the age of the group was post-Heterian. He also suggested that 
the term Manaia Hill Group might be used for rocks typically 
conglomeratic in a belt extending S from the Cape Colville Pen- 
insula at least as far as Ongarue (W of Lake Taupo). 


(D. Kear). 


MANAPOURI FORMATION (SYSTEM) .... Lower Paleozoic 
(Southland). 


Hutton (F.W.) & Uxtricu (G.H.F.), 1875. Report on the Geo- 
logy and Goldfields of Otago (Mills, Dick & Co.), 26-27. 


The assemblage of igneous and metamorphic rocks in the 
SW part of South Island, from Milford Sound to Preservation 
Inlet, and inland to Hollyford River, lakes Te Anau and Mana- 
pouri, and the upper Waiau River. The name is from Lake Ma- 
napouri. 

The original description gave the chief component as syenitic 
gneiss but mentioned other rocks, e.g. dark-grey gneiss with 
black mica, red gneiss in Bligh Sound, garnetiferous gneiss at — 
Milford Sound, garnet schist at Bligh Sound and Resolution ~ 
Island, granulite at Breaksea Sound, hornblende schist at Anita 
Bay, Milford Sound and Doubtful Inlet (Sound), serpentine © 
schist at Anita Bay, quartz schist at Deas Cove, Thompson Sound, 
mica schist from Seal Island, cipollino (white marble) at Thomp- 
son Sound and Anita Bay. Hurron also included eruptive rocks: 
vein granite, pegmatite, mica trap, chlorite porphyry, porphyrite, 
and eurite. 

The name has been widely used with slight variations, eg. _ 
Manipori, Manapourian System, Formation, Series, but has more 
recently been replaced by the term Fiordland Complex (which — 
see for brief statement of the sequence of rocks). 

Further references: Cox (1878b); HUTTON (1885b, 1892); — 
MARSHALL (1907, 1912a, b); Park (1910, 1921). 


4 
(B.L. Woop). | 
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MANAWAHE ANDESITE 
(Rotorua). 


GrancE (L.I.), 1937. The Geology of the Rotorua-Taupo Sub- 
livision. N.Z. geol. Surv. Bull. 37 (n.s.), 56-7. 


Manawahe Andesite on Manawahe Hill (type locality) is dark 
rey with slightly altered, conspicuous macroscopic feldspar 
labradorite), fresh hypersthene and augite in a_hyalopilitic 
roundmass containing micropoecilitic blotches similar to those 
n andesites in Aroha Subdivision (HENDERSON & BARTRUM, 1913) 
ind in the Beeson Island Series of Waihi district (Morcan, 1924b, 
5) with which they are tentatively correlated. Manawahe Ande- 
ite in Waiaute Valley contains feldspars (labradorite) only 
lightly lighter in colour than the dark matrix, and augite, hy- 
ersthene and magnetite phenocrysts in a pilotaxitic groundmass 
entaining some augite. 

Manawahe Andesite covers about 3 square miles forming 
fanawahe Hill N of Lake Rotoma; less than 1 square mile in 
Vaiaute Valley about 14 miles S of Tarawera River and 0.15 
guare miles two miles SSW of Matata. It stratigraphically un- 
erlies Patetere Ignimbrite (Pliocene) and is correlated with 
milar andesites underlying ignimbrite and rhyolite in Aroha, 


ws, 2 PR ae gree O Oe ? Miocene 


Vaihi and Te Puke districts. (B.N. THompson). 
IANAWATU GORGE BEDS .......... Pliocene-Pleistocene 
(Wellington). 


= Hector (J.), 1877. Progress Report, 1876-77. N.Z. geol. Surv. 
ep. geol. Explor., 1876-77, Iv (table). 


A name now obsolete applied to beds of the Wanganui Series 
nking the E entrance of Manawatu Gorge and resting uncon- 
mably on the greywackes (? Trias-Jura) of the Ruahine Range. 
ds of the Wanganui Series are now known to extend across 
e range from Pohangina River to Ballance Bridge. 


(G.R. STEVENS). 


ANGAHAO FORMATION ............. Lower Pleistocene 
(Wellington). 

ONGLEY (M.), 1935. Eketahuna Subdivision. N.Z. geol. Surv. 
ith annu. Rep., map and sect. fac. 4, 5. (Mangahao Series). 


Overlies the Petane «Series» (upper Kumeroa Formation, 
iukkumaruan, of LILLIE, 1953) and consists of pumiceous claystone 
id sandstone interbedded with thin lignite and carbonaceous 
hale beds up to a foot thick, overlain by thick, coarse, poorly 
mented greywacke conglomerate, 150 ft thick. The conglomerate 
tconsiderably younger than the pumiceous beds, but they were 
kssed by ONGLEY as one « Series ». The type section is in Man- 
haao River valley. LILLE (1953, 63) considered the Mangatarata 
}rmation (Castlecliffian) to be the equivalent of the Mangahao 


;rmation. (G.R. STEVENS). 


8 
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MANGAHOU SILTSTONE ............-. Lower Pleistocene 
(North-west Wellington). 


Fiemtne (C.A.), 1953. The Geology of Wanganui Subdivision. 
N.Z. geol. Surv. Bull. 52, 165-7. 


Fine pumiceous fossiliferous well-bedded estuarine siltstone 
(15 ft), locally concretionary, conformably interbedded between 
Middle and Upper Maxwell formations, in the Maxwell Group 
(Nukumaruan Stage, Marahauan Substage) of the Wanganui coast 
section, unconformably truncated by Butlers Shell Conglomerate. 
Chione and Potamopyrgus are the most abundant fossils. Named 
from a stream inland from the type locality, coast SE of Ototoka 


Stream. (C.A. FLEMING). 


MANGAMAHU CONCRETIONARY MEMBER ..... Pliocene 
(North-west Wellington). 


Onc.ey (M.), 1946. Ground-water Resources of the Palmers- 
ton-Wanganui Basin. N.Z. J. Sci. Tech. B 26, 201. 


A sandy phase in the upper part of the Mangaweka Mudstone, 
400 ft below its top, mapped by Superior Oil Co. (N.Z.) Ltd at 
intervals between the Rangitikei-Turakina watershed and the 
Mangawhero River, and named from Mangamahu Stream, a tri- 
butary of the Whangaehu. The member is a medium-grained 
sandstone about 75 ft thick (but variable) containing large sphe- 
rical ovoid or flaggy concretions, locally fossiliferous. 


(C.A. FLEMING). 


MANGAMAKO SHELLBED ............. Lower Pleistocene 
(North-west Wellington). 


OncteEy (M.), 1946. Ground-water Resources of the Palmers- 
ton-Wanganui Basin. N.Z. J. Sci. Tech. B26, 201 (Mangamako 
Shell Rock). 


This name, used by oil company geologists in unpublished 
reports, was published by ONGLEy in a stratigraphic table and 
independently used by Te Punca (1952a, 7, 11) in the form Man- 
gamako Fossil Beds, and adopted by FLEMING (1953c, 145) in the 
form Mangamako Shellbed. The unit consists of up to 100 ft of 
fossiliferous soft sandstone with some hard shelly limestone bands, 
which serves as a marker in the middle Rangitikei Formation 
(= Nukumaru Group). In the Rangitikei Valley, geologists of 
Superior Oil Company described the Mangamako Shellbed as 
«a highly fossiliferous muddy shell-sand zone in a loose brown 
sand about 50 ft thick », which thickens W towards Turakina 
River, its shellbeds locally cemented into impure limestone 
FLEMING considered the Mangamako Shellbed to be equivalent 
to the lenticles of Nukumaru Limestone developed in the same 
stratigraphic position further W. It contains abundant fossil 
Mollusca, chiefly shallow-water forms, of Nukumaruan age. 


(C.A. FreminG and M.T. Te Punca). 
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MANGAONE CONGLOMERATE .......... Lower Oligocene 
(Auckland). 


Park (J.), 1892. On the Occurrence of Granite and Gneissic 
Rocks in the King Country. Trans. N.Z. Inst., 25, 358. 


Coarse conglomerate composed principally of large rounded 
r subangular boulders of granite and hard flaggy sandstone, at 
he base of the Tertiary, conformably underlying Oligocene lime- 
tone and calcareous sandstone, on the left bank of Mangaone 
Stream, about a quarter mile above its junction with Turitea 
tiver (a branch of the Waipa), about 5 miles WNW of Otorohanga. 
The granite boulders were probably derived from Moeatoa Con- 
‘lomerate in the underlying Triassic basement. 


(C.A. FLEMING). 


AANGAONE SANDSTONE ..:................ Pleistocene 
(North-west Wellington). 


Te Punca (M.T.), 1952. The Geology of Rangitikei Valley. 
T.Z. geol. Surv. Mem. 8, 26-28. 


Named from Mangaone Stream, SE of Halcombe. Much of the 

Tangaone Sandstone is marine, some may have been laid down 
1 brackish or fresh water, and some is aeolian. Femic minerals, 
aainly hypersthene, augite, hornblende, and magnetite, are abun- 
nt, commonly concentrated in small lenses. Rhyolitic pumice 
tritus is locally prominent. A large part of the sandstone is 
ede up of grains derived by the reworking of post-Miocene 
¢diments. 
In 1952 it was thought that all the Mangaone Sandstone was 
simger than the Halecombe Conglomerates, but it is now known 
iz Punca, 1957a) that some of the Mangaone Sandstone is the 
teral equivalent of the Halcombe Conglomerates. The youngest 
wrt of the Mangaone Sandstone may be less than 20,000 years 
iage (extrapolation with radiocarbon dating). Reference locality: 
3icombe-Feilding-Ohakea district. 


(M. T. TE PUNGA): 


TAANGAORAPAN STAGE .................. Lower Eocene 


| Fintay (H.J.) & Marwick (J.), 1947. New Divisions of the 
iw Zealand Upper Cretaceous and Tertiary. N.Z. J. Sci. Tech. 
EB (4), 231. 

| The Mangaorapan Stage was defined, on the basis of Fora- 
Inifera, as «... that part of the section marked (primarily) by 
|: occurence of Gaudryina reliqua Finlay. In addition, the lower 
flit. is marked by the lowest occurrence of Globorotalia crater 
‘lay (s. str.) in abundance, Bolivinopsis cubensis (Cushman 


n line, Textularia zeaggluta Finlay, and Aragonia zelandica 
jilay, and the upper limit by the highest occurrence of Allo- 
‘phina trochoides (Reuss) and Eggerella decepta Finlay ». 


| 
| 
i 
| 


212 
(Mangaorapan Stage, continued) 


Type locality : Te Uri Stream, which cuts through a fairly com- 
plete sequence of Haumurian, Teurian and Dannevirke Series on 
the E flank of the Whangai Range in Porangahau Survey District. 
The type Mangaorapan, which overlies the type Waipawan and 
underlies the type Heretaungan, consists of 60 ft of massive blue- 
grey foraminiferal mudstone without macrofossils and extends 
from 134 chains E of the Loop Lownstream for 14 chains. 


Distribution : In Northland, grey siliceous shales mapped as 
Onerahi Formation by FERRAR (1925, 1934) have provided Man- 
gaorapan Foraminifera at a few localities. 

No Mangaorapan occurs along the W side of the North Island 
which was emergent in Dannevirke times but it is widely dev- 
eloped along the E side. Although not yet found in Poverty Bay- 
East Coast District, Mangaorapan beds are probably present with 
the other stages in the Dannevirke Series that are represented in 
green and red bentonitic mudstone of the Mangatu Formation. In 
S Hawkes Bay and Dannevirke, the Dannevirke Series is partic- 
ularly well developed. Green-grey bentonitic foraminiferal 
Mangaorapan mudstone is 220 ft thick in the complete Dannevirke 
Series sequence at Waipawa, 25 miles N of Te Uri Stream. A simi- 
lar sequence is exposed on the flanks of the Mt Carlyon and 
Whangai ranges. Along the coast of E Wellington, between Pahoa 
and Opuaue rivers, a full sequence of Dannevirke Series, includ- 
ing limestone, green and red mudstone and alternating coarse 
and fine sandstone, is exposed. Mangaorapan Foraminifera are 
known from the lower part of these beds near Pahoa River. 

No Mangaorapan is known on the W side of the South Island 
which was emergent in Dannevirke time, but along the E side 
Mangaorapan microfaunas occur at a number of localities. The 
Amuri limestone, from Cape Campbell south to Amuri Bluff, is 
probably the southern representative of limestone on the E 
Wellington coast. Mangaorapan Foraminifera have been collected 
from the base of the Amuri Limestone in the Awatere and Sey- 
mour valleys and at Kaikoura and Amuri Bluff. In N Canter- 
bury, the Dannevirke Series is less calcareous. The lowest Tert- 
iary marine beds are frequently thin, glauconitic, sometimes ben= 
tonitic Mangaorapan mudstone. Mangaorapan Foraminifera have 
been identified from such mudstones at Marble Point (Waiau 
River), at the mouth of Hurunui River, in Hurunui gorge (80 ft 
of grey mudstone), in the Middle Waipara River section and in 
the Ashley Mudstone (100 ft) in the E branch of Grey River. 
In an unusual facies at Eyre River, near Oxford, thin glauconitie 
limestone with abundant Asterocyclina speighti (Chapman) rests 
on pillow lava (see Fintay, 1946, 237-45). | 

From S Canterbury to Kaitangata, beds which probably 
belong to the Dannevirke Series are mostly sparsely fossiliferous 
shallow-water carbonaceous sands or mudstone. Carbonaceous,, 
poorly fossiliferous mudstone of the Moeraki beds may be partly 
Mangaorapan. Mangaorapan Foraminifera have been collect d 
from 200 ft above the base of the lithologically similar Abbotsford 
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Mudstone W of Dunedin. No Dannevirke Series marine beds were 
leposited in Southland. 

Amuri Limestone facies is again developed at Campbell 
sland where the lower part of the Tucker Cove Limestone is 
pproximately Mangaorapan. 

The Chatham Island Tioriori bed with Notostrea tarda (Hut- 
on) and other Mollusca (Marwick, 1928) and brachiopods (ALLAN, 
932) was considered by Fintay (1946, 241) to be Mangaorapan. 


Climate : An almost complete absence of orbitoid Foramini- 
era from the Dannevirke Series may be evidence for temperate 
ather than warm conditions. The isolated occurrence of Astero- 
yclina at Eyre River may be the result of temporary warming 
y a warm southerly oceanic current during the Mangaorapan. 
Jn the other hand, the special facies favourable to Discocyclin- 
dae may have been locally developed only at Eyre River. 


Overseas correlation : The earliest occurrence of Asterocy- 
lina, Coleites, Aragonia zelandica Finlay [aff. aragonensis (Nut- 
hl!) ] and Globorotalia crater Finlay (aff. G. velascoensis Cush- 
aan) indicate that the Mangaorapan is Lower Eocene. 


| (N. de B. Hornrwrook). 


OO EICCIEN GH pW OG BEDS S e ge eo eo A a A Jurassic 
(South-west Auckland). 


FERRAR (H.T.) & Taytor (N.H.), 1929. Te Kuiti Subdivision. 
IZ. geol. Surv. 23rd annu. Rep., 3. 


« Massive sandstone and conglomerate, plant-beds, dark- 
ey shales, and mudstones; 10,000 ft » overlying the Wairoa Beds 
riassic) and unconformably underlying Whaingaroa Beds in 
> Kuiti district, to the W of the Mairoa Hills, and W of Mangao- 
=i Stream (type locality by tautonymy). « The mudstones and 
es contain very numerous casts of Inoceramus haasti and 
rer fossils » but only a few were found in the overlying massive 
adstones. The beds were recognized as a continuation of the 
lrassic of Kawhia. The name was used again by Taytor (1930, 9) 
t later proved too comprehensive, and was replaced by Wnt- 
ason’s Herangi, Kawhia and Puaroa series (q.v.). 


(C.A. FLEMING). 


IMANNGAOTANEAN STAGE ............. Upper Cretaceous 


WELLMAN (H.W.), 1956. The Cretaceous of New Zealand. Resu- 
es de los Trabajos Presentados, XX Congr. geol. internac., 
ico, 352. 

Briefly proposed in a table for the middle stage in the Rau- 
ara Series (q.v.) lying between Teratan above and Aro- 
anan below, and characterized by Inoceramus bicorrugatus Mar- 
k, which is known from about 40 localities; other undescribed 
|llusca accompany it near Waimarama, Hawkes Bay. Mangao- 
‘aan Foraminifera are similar to those of the Teratan and Piri- 
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pauan. Correlation with Senonian is chiefly based on stratigraphic 
position immediately below the Piripauan (Campanian). 


Type locality : Mangaotane Stream, tributary of Motu River, 
35 miles NW of Gisborne, where 700 ft of massive blue grey silt- 
stone lies conformably between the type Teratan and type Aro- 
whanan. 

Mangaotanean is represented in Northland, East Cape Penin- 
sula, S Hawkes Bay to E Wellington, and in E Marlborough. In 
Clarence Valley, the Mangaotanean comprises the upper part of 
the Bicorrugatus Zone of Wellman (1955a, 105) including the 
Nidd Sandstone (q.v.). 

(C.A. FLEMING and H.W. WELLMAN). 


MANGAOTANE MUDSTONE ........... Upper Cretaceous 
(East Cape Peninsula). 


OncLEY (M.) & MacpHEerson (E.O.), 1928. The Geology of the 
Waiapu Subdivision. N.Z. geol. Surv. Bull., 30, 21. 


The name was first published by Marwick (1926, N.Z. J. Sci. 
Tech., 8, 379) in a stratigraphic table, but first described by 
ONGLEY & MacpHERSON (1928) as a formation in their Raukumara 
Series, the name based on Mangaotane Stream (Arowhana S. D.). 

« Towards the upper part of the Raukumara Series the sand- 
stone beds are thinner ... and still higher is the thick, massive, 
blue-grey Mangaotane Mudstone, which has in it a few thin beds 
of sandstone and several bands of dark-reddish mudstone with 
green spots. It contains much pyrite, and abundant shells of Ino- 
ceramus bicorrugatus Marwick, which in many places form a 
tenth of the rock. In the Mangaotane, Waitangirua, Motu and 
Te Rata valleys it is 2,000 ft thick, but to the east it is less than 
1,000 ft. In some places this mudstone does not close the Rauku- 
mara Series, but is overlain by 300 ft of alternating mudstone and 
sandstone, or ... by thick beds of coarse sandstone ». In places the 
mudstone has a band of conglomerate below it. ONGLEY later 
(1941, 9) recognized Mangaotane Mudstone between Raukumara 
alternating sandstone and argillite below and Tapuwaeroa Beds 
above, in Puketoro Stream (Hikurangi S. D.). 

Inoceramus bicorrugatus Marwick, described from the Man- 
gaotane Stream and recorded also from the Nidd Sandstone 
(q.v.) of the Clarence Valley, forms a zone in the Raukumara 
Series as defined by WELLMAN (1955a, 105) tentatively correlated 
with the Coniacian (Lower Senonian), and subsequently named 
Mangaotanean Stage (q.v.). 


(C.A. FLEMING). 


MANGAPAKEHA (VALLEY) BEDS ........ Middle Miocene 
(East Wellington). 


Hector (J.), 1877. Progress Report. N.Z. geol. Surv. Rep. geol. 
Explor. 1876-77, 1v (table only). | 
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Named from Mangapakeha Stream near Castle Point. Richly 
fossiliferous mudstones and sandstones with conglomerate bands 
ear the base (2,500 ft thick), described and mapped by ONGLEY 
1935, 4) as Tutamoe Series and now classed in the Lillburnian 
and Waiauan stages. See also Hector [1881, mz (table) ]. 


(J. Marwick). 


MANGAPANIAN SUBSTAGE .................0. Pliocene 


FLEMING (C.A.), 1953. The Geology of Wanganui Subdivision. 
N-Z. geol. Surv. Bull., 52, 102. 


The upper Substage of the Waitotaran Stage, including beds 

with fossils like those of Mangapani (type locality) and Wilkies 
Bluff, described by Laws (1940b, 34-56), characterized by the last 
yppearance of Crassostrea, Ovicardium, Maoricardium, Polinices 
ind Zelandiella, by the first appearance of Zethalia zelandica 
A. Adams), Tawera subsulcata (Suter) and other species, and 
yy the absence of many genera and species found in the under- 
ying Waipipian Substage. 
Except in the type area, the Mangapanian has seldom been 
scognized. It is probably represented by the Pelicaria mangao- 
aria and P. rugosa zones of the Wairarapa (VELLA, 1953, 39) and 
2 Hawkes Bay, Marlborough and N Canterbury, where the 
jeper Waitotaran and Lower Nukumaruan are difficult to dis- 
nguish. 


(C.A. FLEMING). 


IANGAPANI SHELL CONGLOMERATE ........ Pliocene 
(North-west Wellington). 


FLeminG (C.A.), 1953. The Geology of Wanganui Subdivision. 
Z. geol. Surv. Bull., 52, 117-8. 


The basal member of the Paparangi Sandstone. At the type 
beality, Mangapani Valley (branch of Waitotara River), loose 
cown micaceous quartz sand (2 ft) passes up into a flaggy shell- 
led (2 ft), but the bed varies greatly in lithology along its known 
Kttcrop (for 8 miles in the lower Waitotara Valley). Generally 
tzoarse basal deposit, ranging from a foot of pebbly sand to 20 ft 
paticular beds of current-bedded pebbly calcareous sand and 
fquina, overlies a scoured surface cut disconformably in silt- 
bone of the Whenuakura Group. The bed locally contains abund- 
itt Mollusca which Laws (1940b, 38-42) found to be intermediate 
[character between those of the Waitotaran and Nukumaruan 
liges, and are now classed in the upper or Mangapanian Sub- 


kge of the Waitotaran. 
\ANGAPIPI FOSSIL BEDS sede ier: Lower Pleistocene 
| (North-west Wellington). 

| Te Punca (M.T.), 1952. The Geology of Rangitikei Valley. 
[Z. geol. Surv. Mem., 8, 13, 17. 


(C.A. FLEMING). 
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25 ft of sandy mudstone and muddy sandstone with Austro- 
venus stutchburyi (Gray), overlain by 20 ft of very fine-grained, 
blue-green mudstone with Barytellina anomalodonta Marwick; 
total thickness 45 ft. The Mangapipi Fossil Beds, which lie about 
400 ft above the base of the upper Rangitikei Formation (q.v.) are 
Castlecliffian. Type locality : Mangapipi Stream, Rewa. 


(M.T. Te Punaga). 


MANGARAKAU SANDSTONES AND SLATES ... ? Permian 
(Northland). 


Hector (J.), 1877. Progress Report. N.Z. geol. Surv. Rep. geol. 
Explor 1874-76, vt. 


The above name was cited for the oldest rocks in Kaipara 
district, attributed to Triassic, in a summary of the formations of 
the district based on Hector’s visit in 1874. Hector described the 
rocks as « dark blue and grey slates and sandstones, with strong 
veins of quartz and manganese ore, similar to that from Koroika 
Peninsula, Bay of Islands. A strong outcrop of the manganese ore 
may be seen on the top of the range between Waiapu Valley and 
Morrison’s ». The name is thus a prior (but subsequently neglect- 
ed) synonym of Waipapa Series (q.v.). 

(C.A. FLEMING). 


MANGATARATA FORMATION ........ Lower Pleistocene 
(Southern Hawkes Bay). 


QUENNELL (A.M.) & Brown (D.A.), 1937. Dannevirke Subdi- 
vision. N.Z. geol. Surv. 31st annu. Rep., 4 (Series). 


Current-bedded, pumiceous silt, lignite, and sand interbedded 
with bands of pumice and thick beds of cemented greywacke gra- 
vel, resting indiscriminately on all older formations from the 
Cretaceous .upward. The first appearance of white pumice bands 
above the Petane Series (Nukumaruan Stage) is regarded as the 
beginning of the Mangatarata Formation. See also Linum (1953, 
63). Tentatively correlated with the Mangahao Series of Eketa- 
huna Subdivision (Wairarapa) and with the marine Kidnapper 
Conglomerates of central Hawkes Bay. 


(J.T. Kinema). 


MANGATORO FORMATION 
(Southern Hawkes Bay). 


_ Uti (A.R.), 1953. The Geology of the Dannevirke Subdi- 
vision. N.Z. geol. Surv. Bull., 46, 51-2. i 


The name was proposed to replace Opoiti Formation in Dan- 
nevirke Subdivision, to indicate that the formation is not exactly 
equivalent to the Opoitian Stage. The name is based on Manga- 


toro A and Survey District, but no type section has been 
named. 


S Upper Miocene-Pliocene 
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The formation consists of blue-grey, argillaceous sandstone 
nd sandy mudstone with calcareous concretions, from 50 ft to 
00 ft thick, its base resting either unconformably on greywacke 
asement of the Waewaepa Range and other axial « highs » or 
onformably on Mapiri beds, sometimes with a thin basal lime- 
tone. The upper limit has locally been taken at the base of the 
west Te Aute Limestone bed. The fine-grained members contain 
‘oraminifera, and fossil Mollusca occur in concretions and rare 
hellbeds. These date the formation as locally Kapitean at the 
ase, but mostly Opoitian, and upper members are probably 
Vaitotaran in some sections. 

(C.A. FLEMING). 


[ANGATU GROUP .......... Upper Cretaceous-Oligocene 

(East Cape Peninsula). 

HENDERSON (J.) & ONaLEY (M.), 1916. Gisborne and Whata- 
ztu Subdivisions. N.Z. geol. Surv. 10th annu. Rep., 7-8 (Man- 
atu Series). — Macruerson (E.O.), 1946. N.Z. J. Sci. Tech. B 26, 
-) (Mangatu Group). 


A great thickness of diverse but predominantly fine-grained 
ed light-coloured sediments that lie between the top of the Tapu- 
2eroa Formation and the conglomerate at the base of the Ihungia 
dstone. Type locality : Mangatu S. D. Macrofossils are rare 
iitchinites (?), in lower part, Mangatu River) but the beds can 
ww be closely subdivided by microfaunas and are known to 
“ude all stages from Haumurian (Maestrichtian) to Waitakian 
wwer Oligocene). The Whangai Shale (Haumurian-Teurian), 
ysnstead Formation (Dannevirke Series and Bortonian) and 
ter Formation (Whaingaroan-Waitakian) of southern Hawke’s 
yy are together equivalent to the Mangatu Group. 


(H.W. WELLMAN). 


N“XNNGAWEKA MUDSTONE ..................... Pliocene 
| (North-west Wellington). 


| Oncrey (M.), 1946. Ground Water Resources of the Palmer- 
n-Wanganui Basin. N.Z. J. Sci. Tech. B 26, 201-2. 


| A formation named and mapped by the geologists of the 
boerior Oil Co. (N.Z.) Ltd (M.S.). ONGLEY published the name 
ja stratigraphic table, and it was used by TE Punca (1952a, 7, 8 
\Mangaweka Concretionary Mudstone) and by FLemine (1953). 
lee locality : near Mangaweka, Rangitikei Valley, where the 
Imation consists of massive, blue-grey foraminiferal mudstone 
Gsiltstone (1,750 ft thick) locally with large concretions (up to 
J), its base defined by the top of the Utiku Sand, its top by 


llbase of the Te Rimu Sand. The basal member, a distinctive 


azlomeratic limestone (Hautapu Shell Limestone, q.v.) forms 


4rominent escarpment from the W Ruahine Range (where it 
|; Aorangi, 4,056 ft) to Mangaone Stream E of Taihape, and 


tes from concretionary fragmental shell-sand to strongly 
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cross-bedded shelly conglomerate, coarsening E. It is locally 
unconformable on the Utiku Sandstone (1° to 2°) and grades up 
into the Mangaweka Mudstone. E of Rangitikei River, Manga- 
weka Mudstone becomes sandier and includes conglomeratic 
limestone beds in its lower part. Westward it thickens to 2,700 ft 
in Turakina River; further W its base has not been defined, but 
its upper part has been mapped to the Wanganui River, where 
it develops sandy phases in its upper 400 ft (Mangamahu Concre- 
tionary member, q.v.) and grades laterally into the Paparangi 
Sandstone. 

Mangaweka Mudstone contains sparse poorly preserved 
macrofossils and Waitotaran Foraminifera. Its upper horizons are 
the lateral equivalents of the beds lying between the Mangapani 
Shell Conglomerate and Wilkies Shellbed, and are thus upper 
Waitotaran (Mangapanian Substage). 

(C.A. FLEMING). 


MANGLES FORMATION .. Upper Oligocene-Lower Miocene 
(Nelson). 


HENDERSON (J.), 1929. The Late Cretaceous and Tertiary 
Rocks of New Zealand. Trans. N.Z. Inst., 60, 287 (Mangles Series). 


The second youngest of a four-fold division of Tertiary beds 

of Murchison district, described in detail by Fyre (1930, 16-17). 
The unit should be termed a formation, not a series. The junction 
of the Mangles Formation and the underlying Matiri Formation 
is not defined in the type area, which is Mangles Gorge, upstream 
from Blackwater River where the Mangles consists of about 
6,000 ft of interbedded sandstone and mudstone. Although the 
Longford Formation is shown overlying the Mangles Formation 
at the E end of the Mangles Gorge, the Longford Formation here 
is probably equivalent to the Mangles Formation elsewhere. | 
The lowest beds mapped as Mangles Formation are Otaian 
from Foraminifera, and the highest beds about Clifdenian (from 
Neocola beta Finlay and Foraminifera), but the greater part of 
the sequence is almost unfossiliferous. é 
(R.P. Succare). | 

MANGONUI LIGNITE BEDS T IE TTE T Miocene 
(Northland). i 


McKay (A.), 1892. On the Lignites of Coopers Beach, Man: 
gonui, Auckland. N.Z. geol. Surv. Rep. geol. Explor. 1890-91, 21, 
map facing 72. d 


Well exposed on the E coast of Northland at Coopers Beach, 
Mangonui (type locality). The lower beds are interbedded round- 
ed and sub-angular conglomerates and sandy clays with inferior 
lignite, fragments of wood, leaves and the fossil fruit of a palm, 
Cocos zeylanica Berry. The upper beds are blue and white clays 
interbedded with lignite seams, 1 to 4 ft thick. The Mangonui 
Lignite Beds constitute the lower part of the Wairakau Series 
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f andesitic breccias and lavas. The spore and pollen fl 
lescribed by Couper (1952). pollen flora was 


(R.F. Hay). 


MANIOTOTO BEDS 
(Central Otago). 


Hector (J.), 1884. General Table of Reference to the Sedi- 
nentary Rocks of New Zealand. N.Z. geol. Surv. Rep. geol. 
txplor. 1883-84, 16, xu (table). 


HECTOR used the term as a local subdivision of the Moutere 
series of his Upper Miocene « Formation », but with no further 
xplanation; the name is obsolete. Presumably he meant either 
he « Sandstone Gravels » member or PARK’s Manuherikia Series, 
r Maori Bottom Formation. 


TROR eee os ? Upper Miocene-Pliocene 


(H.J. HARRINGTON). 


MANIOTOTO SCHIST (SERIES, FORMATION, GROUP) 
? Carboniferous 
(Otago). 
Park (J.), 1906. The Geology of the Area covered by the 
lexandra Sheet. N.Z. geol. Surv. Bull., n. s., 2, 14-15, 41-46. 


Foliated chlorite schist of Otago, and particularly of Manu- 
srikia, Cromwell and Maniototo basins and large adjoining 
etricts several thousands of square miles in area. In his Geology 
i New Zealand, PARK also included some of the metamorphic 
eks of NW Nelson and of Fiordland. The name was once used 
‘quently (see Park, 1908, 1909, 1910, 1921) but has fallen into 
use in recent years, being displaced by the terms Otago Schist, 
«2 Fiordland Complex. 


(H.J. HARRINGTON). 


DN UIRGA WEE EEC CUA Sip occccycccucyenouenice, he cusses, ths Lower Miocene 
(Northland). 


| Parx (J.), 1886. Waitemata, Eden and Manukau Counties. 
Z. geol. Surv. Rep. geol. Explor. 1885, 17, 165. 


Park gave the name to rocks previously described in some 
il, but not named, by HOCHSTETTER (1864, 87; 1867, 67), HUTTON 
370, 161) and Cox (1881, 16). Synonyms are Waitakerei Breccia 
box, 1902, 470) and Manukau Volcanic Agglomerates (PARK, 
436b, 165). The Manukau Breccias are a thick accumulation of 
esitic volcanic materials extending along the Auckland W 
ast from Manukau North Head to Muriwai and inland to Kau- 
akapa and Hukatere Peninsula on Kaipara Harbour. MARSHALL 
08, 88) recognized Manukau Breccias at Hokianga and North 
e, the latter correlation supported in part by Barrrum 
‘TURNER (1928, 114). At the type locality, Waitakerei Hills, 
ckland, the beds are at least 1,200 ft thick and include marine- 
lded volcanic conglomerates, breccias, tuffs and lapilli-tuffs, 
h associated pillow lavas, normal lavas and dykes. Fossils give 


220 
(Manukau Breccias, continued) 


an Altonian age (BRoTHERS, 1954a, 521). The Manukau Breccias 
are coeval with at least the upper part of the sandstones of Wai- 
temata Group so that E from Waitakerei Hills lateral gradation 
can be traced from pyroclastic into normal sediments. The Manu- 
kau Breccias form a part of Waitemata Group (q.v.). 


(R.N. BROTHERS). 


MANUHERIKIA FORMATION (BEDS, SERIES). 
Miocene-Pliocene 
(Central Otago). 


Hector (J.), 1884. General Table of Reference to the Sedi- 
mentary Rocks of New Zealand. N.Z. geol. Surv. Rep. geol. 
Explor. 1883-84, 16, xm (table). 


Hector used the term Manuherikia beds for a subdivision of 
the Manuherekia Series of his Upper Miocene « Formation », 
without definition or explanation. 

Park (1906) used Manuherikia Series for a formation with 
three members, in the Manuherikia depression, near Alexandra 
in Central Otago. The lower member, 500 ft thick or less, consists 
of quartz sands, clays, and brown lignite seams. The middle 
member, about 200 ft thick or less, is mainly quartz-pebble con- 
glomerate with angular quartz pebbles, much worked for detrital 
gold. The top member, Park’s « Sandstone Gravels », consist of 
several hundred feet of coarse roundstone conglomerate with 
greywacke and quartz pebbles. The members are conformable, 
but the « Sandstone Gravels» are so distinct lithologically from 
the two lower members that they need a separate formation name. » 
Consequently PARK’s name has not been used by later writers, 
and Park later used the name Pliocene Lacustrine Series for 
a very similar succession in the neighbouring Cromwell district. 
An equivalent of the Sandstone Gravels is the Dansey Gravels 
Formation. Lignites in the quartzose beds of Manuherikia For- 
mation near Clyde and Alexandra have yielded spores and pollen 
grains of Southland or Taranaki age (Miocene). 

See Central Otago Lignites, St Bathans Beds, Wedderburn 
Formation. : 


(H.J. HARRINGTON). 


MAORI BOTTOM FORMATION (SERIES). Lower Pleistocene 
(Central Otago). 


i McKay (A.), 1894. Geological Reports on Older Auriferous 
Drifts of Central Otago. Appendices to Journ. of House of Repre- 
sentatives, N.Z., Appendix C-4. (N.Z. Mines Record), 34. 


Coarse rusty-yellow roundstone ‘conglomerates cropping out 
extensively in the floors of depressions in the Central Otago range 
and basin region. The name was originally applied by gold miners 
because the beds form a floor or «bottom» to workings in 
younger alluvium on terraces. (See also Blue Bottom, Old Man 


i 
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Bottom, etc.). McKay also called them Sandstone Gravels, a term 
later used by Park for older highly tilted gravels (see Manuhe- 
rikia Formation). Locally, in Alexandra district, Maori Bottom 
was called Moutere Gravels by Park (1906). 

Maori Bottom gravels are relatively undeformed, though they 
are displaced by faults and dips of 20° have been observed near 
the margins of depressions. They were deposited in the early 
Pleistocene as coalescing piedmont fans several hundreds of feet 
thick; pediments and glacially-controlled terraces have since 
been cut in them (HarrRincTON, 1955, 581-599). Near the margins 
of depressions they rest on upturned edges of an earlier set of 
piedmont gravels, which in one typical occurrence have been 
called Dansey Gravels Formation (see also Manuherikia Series). 
Dansey Gravels and their equivalents elsewhere have been mis- 
sakenly included in Maori Bottom Formation by some writers later 
han McKay. Both sets of gravels were deposited during the 
<aikoura Orogeny in which the Central Otago range and basin 
srovince was formed, and the unconformity between the two 
records the climactic movements of the orogeny. 


(H.J. HARRINGTON). 


MAPIRI FORMATION (SERIES, BEDS) .... Upper Miocene 
(Hawkes Bay). 


OncteEy (M.), 1927. Wairoa Subdivision. N.Z. geol. Surv. 21st 
min. Rep., 13. 

Massive blue-grey silty mudstone with intercalated bands of 

itfaceous sandstone, usually many thousand feet thick, under- 
2in by the non-tuffaceous Morere Beds and covered by the non- 
2ffaceous Opoiti Beds. 
ONGLEY later (1930a, 10) used the name Mapiri Series for beds 
«mediately overlying the Tutamoe Series; and incorporated the 
orere Beds in the Tutamoe Series. The name was used exten- 
ively in later fieldwork throughout the E coast of the North 
bland (e.g. LILLIE, 1953, who modified the name to Mapiri For- 
aation) although lithological separation from the Tutamoe and 
Ppoiti series is often difficult. The Mapiri beds locally contain 
pod Tongaporutuan microfaunas. 


(J.T. KINGMA). 


[ARAHAUAN SUBSTAGE ............ Lower Pleistocene 


Femne (C.A.), 1953. The Geology of the Wanganui Sub- 
ivision. N.Z. geol. Surv. Bull., 52, 104. 


The name Marahauan was proposed for the typical Nuku- 
aruan beds at Nukumaru and elsewhere to distinguish them 
om the Lower Nukumaruan (Hautawan Substage), character- 
ed by a distinctive fauna with coal-water elements. Faunally 
ie Marahauan is characterized by the last appearance of Patro, 
letuceta, Isognomon, Amphidesma crassiforme (Marshall & 
urdoch), Mactrula, Spisulona, Eumarcia, Pteromyrtea, by the 
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first appearance of Leucotina ambigua (Hutton) and by many 
restricted species. Marahauan microfossils include the last appear- 
ance of several lineages (see under Nukumaruan) and the first 
of Notorotalia depressa Vella and N. zelandica zelandica Finlay 
(replacing N. z. rotunda of the Hautawan). 


Type Section: The source of the name is Marahau Lake, 
Nukumaru, and the type formation is the Nukumaru Brown Sand 
at Nukumaru Beach. 


Distribution : In the type area, the Marahauan is about 925 ft 
thick and includes in upward sequence the Ohingaiti Sand, Nuku- 
maru Limestone and Brown Sand, and the 5 formations of the 
Maxwell Group, the upper part forming the Ambigua Zone (above 
the first appearance of Leucotina ambigua). Marahauan beds 
extend SE to Manawatu Gorge across the main range into a broad 
syncline extending from Hawkes Bay to Palliser Bay, where they 
constitute the Petane Beds (Group). In Dannevirke district the 
upper part of the Kumeroa Formation (q.v.) is Marahauan. In 
Hawkes Bay, the Marahauan is represented by the Petane Group 
which includes shell limestone, fossiliferous silt and sand, and is 
locally 5,000 ft thick. N of Mohaka and S of Cook Strait no definite 
Marahauan is known (but see Wharekahika Beds). 


Correlation: Marahauan faunas suggest a warming of seas 
after the cool conditions of the preceding Hautawan and the sub- 
stage is thus correlated with the first interglacial of the Pleisto- 
cene. 


(C.A. FLEMING). 


MARAHEMU BASALT -osese e. ewe ne oe Ree Miocene 
(Northland). 


MarsuHa.u (P.), 1917. Geology of the Central Kaipara. Trans. 
N.Z. Inst., 49, 449. 


Basalt typically exposed in the vicinity of Marahemo Trigo- — 
metrical Station, Kaipara. The term has apparently not been used — 
since 1917, and current terminology would include this basalt in ~ 
Manukau Breccias. 

(R.F. Hay). 


MARAKOPA. GROUP «x. 2. enen scams Upper Triassic 
(South-west Auckland). 


Wituiamson (J.H.), 1932. Te Kuiti Subdivision. N.Z. geol. 
Surv. 26th annu. Rep., 6 (Marakopa Series). 


_ Marine greywacke, argillite, and Monotis shellbeds, 1,000 ft 
thick, well developed in the coastal cliffs and marine platform in 
the SW of Marakopa S.D., conformably overlying the Whakahau 
Group (Carnian). The group is also found on the E limb of the 
Kawhia Syncline on the margins of Mairoa Plateau and E of the 
Kawhia block (See Marwick, 1946, 25, 28). The only fossils re- 
corded are several varieties of the Norian Monotis (Entomonotis) 
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richmondiana Zitt. As a biostratigrap! ic unit, Marakopa Series 
has been superseded by Warepan Stage (Balfour Series) but is 
available for use as a group name in the type area. 


(C.A. FLEMING). 


PRM SES NATE A PNS CENAE Upper Terti 
(Southland). E E i 


Park (J.), 1921. The Geology and Mineral Resources of 
Western Southland. N.Z. geol. Surv. Bull. 23, 55. 


Blue clays and silts with a loosely compacted 12 ft bed of 
conglomerate, at least 300 ft thick. Includes beds of low-rank 
ignite and partly carbonized tree trunks. The beds are the basal 
part of a very thick sequence of terrestrial deposits, mainly locally 
lerived gravels, which fill the Te Anau syncline. They rest un- 
conformably on middle Tertiary marine beds and are overlain by 
Pieistocene gravels. They were erroneously assigned to the Pleis- 
ocene by PARK, but are now believed to be Late Tertiary in age 
[Taranakian and Wanganuian). 

(B.L. Woop). 


MARAWHENUA GREENSAND ............ Middle Tertiary 
(Otago, Canterbury, Auckland). 


= PARK (J.), 1910. The Geology of New Zealand (Whitcombe & 
ombs, Ltd.), pp. 108, 128-9. 


Park introduced Marawhenua Greensand in a time-strati- 
vaphic sense as a subdivision of « Oamaru Series», listing a 
amber of « synonyms » (= correlatives) in various districts. The 
eds were described as «loose glauconitic sands that frequently 
ytitain disconnected tabular masses of compact limestone » and 
made into yellowish brown sandy limestone. The correlations 
fated and implied are now largely untenable. The definition of 
ne unit is vague, and in the Oamaru district alone would not 
iscriminate between various glauconitic and calcareous for- 
aations of differing ages. The « Maerewhenua » Greensand men- 
oned by Marptes (1946, 132) is equivalent to Wharekuri Green- 
d and Kokoamu Greensand (q.v.). 


(M. Gace). 


MARLBOROUGH SCHIST ...... ? Carboniferous to Triassic 


Kınc (L.C.), 1939. The Relation Between the Major Islands 
ff New Zealand (with a Bibliography). Trans. roy. Soc. N.Z. 68, 


| Aname used to distinguish schists in Marlborough from those 
|, Otago (Otago Schist, q.v.) and along the Southern Alps (Alpine 
}shist, g.v.). The Marlborough schists are gently dipping over 
lide areas like those in Otago but contrast with the steeply 
kpping Alpine schists. Only the chlorite zone is known in Marl- 
brough, and although not mapped in detail, the schist, which 
kades W into rocks of the Te Anau Group (q.v.), can probably 
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(Marlborough Schist, continued) 


be subdivided into the four subzones Chl. 1-4 recognized in Otago 
(see Otago Complex). The E boundary of the schist, still to be 
elucidated, is possibly a transition to Te Anau rocks affected by 
post-metamorphic faulting. The schists contain gold-scheelite 
lodes like those in Otago and a stibnite lode in Endeavour Inlet. 

HENDERSON (1935, 16) considered the metamorphism to be 
caused by intense vertical pressure following on deep burial 
(static metamorphism), combined with the increased temperatures 
of depth and aided by solutions trapped in the original sediments. 

(J.J. REED). 


MARTON TERRACE ALLUVIUM ......... Late Pleistocene 
(North-west Wellington). 


Te Punca (M.T.), 1952. The Geology of Rangitikei Valley, 
N.Z. geol. Surv. Mem. 8, 26, 36-40. 


Gravelly alluvium, dominated by greywacke pebbles, which 
veneers the Marton terrace — the « sixth-youngest » of a flight 
of seven major terraces in the Rangitikei Valley. A layer of 
buckshot gravel (ironstone nodules — see Ohakea Terrace Allu- 
vium) is commonly found in soil profiles on this terrace. Volcanic 
ash has been showered over the alluvium since the terrace was 
formed. 


Type Locality : Marton. 
(M-T. Te Punaa). 


MARUIA FORMATION ............... ? Cretaceous-Eocene 
(Nelson). 


HENDERSON (J.), 1929. The Late Cretaceous and Tertiary 
Rocks of New Zealand. Trans. N.Z. Inst. 60, 287 (Maruia Series). 


The oldest of a four-fold division of Tertiary beds of Mur- 
chison district described in detail by Fyre (1930, 16). « Formation » 
is more appropriate than «Series». The oldest beds are local 


breccia-conglomerates, perhaps the equivalent of the Jurassic 


Hawks Crag Breccia of SW Nelson, but in most areas the series 
consists of thin basal quartzose coal measures overlain by car- 


bonaceous siltstone locally interbedded with sandstone; as typi- — 


cally exposed in Trent Creek it is 1,800 ft thick. 

Poor macrofossils, including Hedecardium brunneri (Hector), 
Spirocolpus waihaoensis (Marwick) and Austrofusus cf. acuticos- 
tatus (Suter) from close above the basal coal measures, together 
with Foraminifera, are Kaiatan, and higher beds probably Ru- 
nangan. 


(R.P. SUGGATE). 
MARYBURN MORAINE ................. Late Pleistocene 
(South-west Canterbury). 


Park (J.), 1910. The Geology of New Zealand it 
and Tombs, Ltd.), 238. l aland (Whitcombe 


Da 
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Moraine ridges between Irishmans Creek and Mary Range, 
10 miles SW of Lake Tekapo. 


(R.P. Suaeate). 


OLN Sa Ags Oe ho el A Aea aueren onale aa ? Oligocene 
(East Cape Peninsula). 


| McKay (A.), 1887. On the Geology of East Auckland and the 
Northern District of Hawkes Bay. N.Z. geol. Surv. Rep. geol. 
Explor. 1886-87, 18, 185, 213. 


In a table showing the classification of rocks dealt with in 
\McKay’s report (p. 185), the name Mata River Beds appeared 
‘twice, once for limestones classed in the Turanganui Series (« Cre- 
ttaceo-Tertiary >») and again for «green and dark-grey flaggy 
ssandstones » classed (with the Taitai and Waipiro beds) in the 
‘Awanui Series (« Lower Greensands »). The limestones, likened 
to Amuri Limestone, were recorded from Mata River, 12 miles S 
f Hikurangi, from S of Waipiro hot-springs and from between 
Ife Wharepunga and Tuparoa, and were described as associated 
ith black tuffaceous sandy beds and crystalline conglomerate, 
wand as lying conformably between undoubted secondary rocks 
and the Tertiary Waikohu Beds. Some at least of the limestones 
60 named by McKay correspond with the Weber Limestone in 
the upper Mangatu Group (see MacpHerson, 1945a, 245, 247). 
WMcKay’s second use of the name, for Cretaceous beds, is nowhere 
xplained, and is apparently a slip. 


(C.A. FLEMING). 


Be A OLRIES «sss atime eemnls pated Upper Cretaceous 


Finutay (H.J.) & Marwick (J.), 1947. New Divisions of the 
[oper Cretaceous and Tertiary in New Zealand. N.Z. J. Sci. 
lech. B 28, 229. 


Introduced as a series name to include the Piripauan, Teurian, 
Ind Wangaloan stages (q.v.), i.e. for sediments classed as Upper 
kenonian (Campanian) to Danian inclusive. 

| (C.A. FLEMING). 


MATAKAOA VOLCANIC GROUP ........ Upper Jurassic - 
(East Cape Peninsula). Lower Cretaceous 


Oncitey (M.) & MacpHerson (E.O.), 1928. The Geology of 
ke Waiapu Subdivision. N.Z. geol. Surv. Bull. 30, 16 (table), 33 
Matakaoa Series). 

| The name Matakaoa Series, based on Matakaoa Point, N of 
\ick’s Bay, was proposed for an extensive complex of basic 
[neous rocks, including gabbro, basaltic flow rocks, tachylite 
lad associated pyroclastics forming (1) a ridge extending from 
lape Runaway to the N end of Hicks Bay, between Wharekahika 


[raben and the coast, and (2) the greater part of Pukeamaru 


bountain, S of the graben. Probably the concentric tachylite 
'ructures described include pillow lavas. ONGLEY & MACPHERSON 
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(Matakaoa Volcanic Group, continued) 


believed the volcanic rocks to be Tertiary in age, post-Senonian 
and pre-Miocene, but fossils in the N.Z. Geological Survey 
(collected by Dr H.W. Wetitman) from rare limestone lenses 
between the lavas include a lamellibranch (Buchia or Aucellina) 
indicating Upper Jurassic to Middle Cretaceous age. The name 
is here modified to « Matakaoa Volcanic Group» to avoid the 
use of the term «series » for a lithologic unit. 


(C.A. FLEMING). 


MATAKEA. SERIES urato goes tee «eee Upper Creiaceous 
(Otago). 
Hutton (F.W.), 1885. Sketch of the Geology of New Zealand. 
N.Z. J. Sci., 2, 436, 440; and Quart. J. geol. Soc., 41, 194, 205. 


The coal measures of Shag Point and the Horse Range (6,000- 
7,000 ft thick). This is evidently a name substituted by HUTTON 
for Haast’s Shag Point Series, probably on grounds of elegance. 
It was wrongly spelt « Makatea » in tables by Moraan (1921, 1922). 


(J. Marwick). 


MATAROA CONCRETIONARY LAYER .......... Pliocene 
(Wellington). 
ONGLEY (M.), 1945. The Groundwater Resources of the Palm- 
erston-Wanganui Basin. N.Z. J. Sci. Tech. B 26, 201. 


A sandy zone containing large concretions, in the Taihape 
Mudstone, 350 ft above the Taihape Sand (q.v.) mapped by Su- 
perior Oil Co. (N.Z.) Ltd from Mataroa (type locality) W for 10 
miles to beyond Turakina River. 

(C.A. FLEMING). 


MATAURA FALLS BEDS ................ Middle Jurassic 
(Southland). 


PARK (J.), 1887. On the Jurassic Rocks of the Hokanui Hills, ` 


Mataura and Waikawa. N.Z geol. Surv. Rep. geol. Explor. 1886-7, 
18, 148. 


Proposed by Park for the middle group of his Mataura Series 
between the Flag Hill Beds and the Lora Beds. The name is derived 


from well-known rapids on Mataura River about 300 yards up — 
the river from the bridge at Mataura township. The rocks are ~ 
fine sandstones with some coarse sandstone beds and one 2 ft 


band of conglomerate. They contain at the falls an interesting 
flora described by Newell Arser (1917, 13). Taeniopteris crassi- 
nervis (Feistmantel) is characteristic, occurring with Microphyll- 
opteris pectinata (Hector), relating the beds to the Middle Ju- 
rassic of the Rajmahal Hills, India. PARK considered the Mataura 
Falls Beds to be equivalent to Cox’s Flag Hill Series but based 
his deduction on an erroneous idea of the structure. McKay 
(1881la, 47) considered a fossiliferous bed 200 to 250 ft stratigra- 
phicallv below the Mataura Falls Beds to be equivalent to the 


>< 
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« Lower Belemnite Bed» at the base of Cox’s Flag Hill Series. 
Park’s divisions of the Jurassic were not adopted by later 
workers. Woop (1956, 68-69), after systematic mapping of the 
district, included the Mataura Falls Beds in the lower part of 
his Mataura Group, which he considered identical with Cox’s 
Mataura Series. 
(I.C. McKELLAR). 


PAFTAURATGROUP T ME TO TATT En Middle Jurassic 
(Southland). 


Woop (B.L.), 1956. The Geology of the Gore Subdivision. 
N.Z. geol. Surv. Bull., 53, 68. 


This group includes the Mataura and Mokoia plant beds and 

is identical with the Mataura Series of McKay (1881a, 41). PARK 
(1887b, 148) subdivided the Mataura Series into Mataura Falls 
Beds and Lora Beds, on evidence now believed to be incorrect. 
Ifhe lowest beds include pale greenish-grey tuffaceous arkose 
and dark blue silstones and coaly mudstone. At Mataura Falls 
he finer beds contain numerous well-preserved plant-remains, 
commonly on fossil growth mounds. 
The most common rock is coarse gritty feldspathic greywacke 
pr tuffaceous arkose, commonly containing plant fragments and 
khowing cross-bedding and ripplemark. The highest beds occupy 
ithe axis of the Southland Syncline. 

The Mokoia plant bed occurs 2,000 ft above the Mataura bed, 
nd is very fine siliceous shale in which the plant remains have 
eeen finely silicified. Both floras have been described by ARBER 
12917) and by Epwarps (1934), but no precise age determination 
vas possible. The Mataura Group is probably Temaikan in age. 
(B.L. Woop). 


ATA JURARSERIES O) se oe ois ad oe oon © on ? Oligocene 
(Southland). 

| Linpsay (W.L.), 1863. Illustrations of the Geology and Min- 
talogy of Otago. Conversazione of the roy. Soc., Edinburgh, 
f5 Feb. 1863, 1-4; HOCHSTETTER (F.), 1864. Geologie von Neu- 
keeland. Novara Exped. geol. Theil., 1 (1), XXXIX. 


Linpsay cited the names « Mataura and Shag Valley Series » 
[s types or examples of Fossiliferous Limestone and associated 
}trata. HOCHSTETTER’s brief use of the term, following Lauder 
lindsay, was in a table under « Older Tertiary Strata, Upper 
\{ember, Marine sediments, in the South Island » for « White and 
[ilow foraminiferal sandstone and greensand, which the English 
[ďologists considered similar to the calcareous tufa of Maestricht 
ld Faxe: Mataura and Shag Valley Series, according to 
hr LINDSAY ». Linpsay elsewhere (1862, 12) mentioned fossiliferous 
estone from Mataura Ferry. Later writers used the name 
hataura Series for a Jurassic group, and Linpsay’s usage has 
ken neither explained nor perpetuated. 


(C.A. FLEMING). 
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MATAURA SERIES (2). age 202. Say e e N Jurassic 
(Southland). 


Hector (J.), 1872. Reports on the Geology of Southland. 
Instructions to Captain Hurron by Dr Hector. N.Z. geol. Surv. 
Rep. geol. Explor. 1871-2, 90; Hurton (F.W.), 1872, ibid., 104. 


The name is derived from the Mataura River, Southland. 


Hector used the name casually, in his instructions to HUTTON, 
for plant-bearing beds in the Otapiri River with a basal con- 
glomerate overlying his Kaihiku Series. He had earlier described 
the beds in more detail (1869, m1-1v) and adopted the name 
Mataura Series for his Geological Sketch Map of New Zealand 
published in 1873. Indeed Park (1887b, 148) claims that HECTOR 
first used the name for the plant beds at Mataura Falls in 1862, 
but it does not appear on his manuscript map of Otago and South- 
land prepared in that year nor on his published map of 1869. 


Hurron (1872b) correlated the series with his Middle Se- 
condary Formation, which is shown on his map of Southland 
(facing p. 112) as extending over the central, southern and eastern 
part of the Hokonui Hills and down the east bank of the Mataura 
River. He mentioned the extensive area of these rocks extending 
east from the Mataura River to the coast. The area of HUTTON’S 
Middle Secondary Formation includes all rocks of Jurassic age 
in Southland, and some in the north-east Hokonui Hills now 
known to be Triassic. In 1885 Hutton again used the term Ma- 
taura Series to cover all rocks of Jurassic age within his Hokonui 
System (1885a, 351). 


However, Cox (1878a, 37 and table facing p. 28) had used the 
name in a more restricted sense. He separated off all beds con- 
taining marine fossils in the Hokonui Hills into lower series and 
restricted the Mataura Series to plant bearing sandstones with 
occasional thin coal seams forming the highest part of the Ju- 
rassic sequence, immediately overlying the highest bed of marine — 
fossils, containing Inoceramus. 


McKay (1881a, 47) correlated the rocks in the Mataura River 
upstream from Mataura Township with the rocks of the Mataura 
Series in the Hokonui Hills described by Cox (1878a). A litholog- 
ical change under the road bridge at Mataura township was 
taken as the base of the series, the well-known Mataura Falls 
plant beds occurring in the lower few hundred feet. Later, PARK 
(18876, 148) grouped in the Mataura Series all beds from the 
conglomerate at the top of Cox’s Bastion Series to the highest 
beds found in the Hokonui Hills, but this new definition of the 
Series did not come into use, and his rearrangement was based 
on an erroneous opinion that Cox’s Flag Hill Series and Mataura 
Series referred to the same beds. 


Cox’s 1878a and McKay’s 1881a usage has tended to be the 
modern conception of the Mataura Series, and in 1956, Woop 
E RN the Mataura Series of McKay as the Mataura Group 
q.v.). S 
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The rocks classed as Mataura Series in the Hokonui Hills 
and immediately east of the Mataura River are coarse brown 
grey and green tuffaceous sandstones interbedded with coarse 
roundstone conglomerates and mudstone bands containing plants 
and thin seams of sheared coal. Due to lack of marine fossils they 
cannot be correlated directly with the fossiliferous sequence at 
Kawhia, but it appears likely that the Series described by Cox 
(1878a) is all within the Temaikan Stage of Marwick (1953). 


(I.C. McKELLAR). 


HATARA LORAACE p UDS a n ean Holocene 
(Southland). 


Wert (R.W.), 1948. Preliminary Report on the Lignite 
Deposits of the Mataura Valley, Eastern Southland Coalfield. 
NZ. J. Sci. Tech. B29,232. 


Mataura Terrace Beds consist of loosely consolidated grey- 
wacke cobbles and pebbles, with minor quartz, forming the Ma- 
taura Terrace, about 20 ft above river level, and classed as 
Holocene in age. 

(R.W. WILLETT). 


MALI ORMA TION G8 nr I eens Lower Oligocene 
(Nelson). 


HENDERSON (J.), 1929. The Late Cretaceous and Tertiary 
Rocks of New Zealand. Trans. N.Z. Inst. 60, 287 (Matiri Series). 


The second oldest of a four-fold division of the Tertiary beds 
st the Murchison district described in detail by Fyre (1930, 16). 
Fhe term « Formation » is more appropriate than « Series ». The 
Matiri Formation rests conformably on the Maruia Formation, 
Sut has a local thin conglomerate band at the base. Blue-grey 
muddy siltstone predominates, grading locally into limestone, 
ith sandstone bands towards the top. It is typically exposed in 
rent Creek, where the total thickness is 5,500 ft. The age shown 
py Foraminifera is Whaingaroan to Waitakian. 


(R.P. SuGGATE). 


AUNGAHARURU LIMESTONE (SANDSTONE) .. Pliocene 
(Northern Hawkes Bay). 


Smitu (S.P.), 1877. Sketch of the geology of the northern 
vortion of the Hawkes Bay. Trans. N.Z. Inst., 9, 568. 


| A vast series of hard sandstones and gritstones with thin 
Ítrata of shell-limestone, underlying SmrrH’s Pohue Papa and 
\verlying blue-grey siltstones of middle Pliocene age. Named 
rom Mangaharuru on the Waiau River and mapped by SmirH 
bs extending through Te Reinga Falls and Whakapunake Moun- 
lin to the coast at Nuhaka. The limestones contain abundant 
Vhialopecten triphooki (Zittel) and Ostrea ingens Zitt. HUTTON 
(1886, 341) considered the deposit a sandstone. Hm (1890, 424; 
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(Maungaharuru Limestone, continued) 


1891, 344) referred to the beds as limestones and correlated them 
with the better developed limestone facies in central Hawkes Bay. 
He called them the Te Hauroto Limestones. Equivalent of Te Aute 


Limestone, Te Waka Limestone, etc. 
(J.T. Kınama). 


MAUNGAKAKARAMEA ACID ANDESITE .... ? Pleistocene 
(Rotorua-Taupo). 


GrRancE (L.I.), 1937. The Geology of the Rotorua-Taupo Sub- 
division. N.Z. geol. Surv. Bull. 37 (n.s.), 67. 


Maungakakaramea acid andesite covers 3.8 square miles in 
two volcanic domes, Maungakakaramea and Maungaongaonga, 
athwart Rotorua-Taupo Main Highway at Waiotapu, and consists 
of phenocrysts of oligoclase, dark brown, partly resorbed horn- 
blende and probably augite (completely resorbed) in a « felted » 
groundmass. Maungakakaramea is extensively altered hydrother- 
mally to clays and opalized rock, and the basal south-east flank of 
Maungaongaonga is also altered. Chemically, the rock is Lassenose 
(C.I.P.W. Chemical analysis, p. 67), a group composed mainly of 
rhyolites, but because quartz is absent, rock is called acid ande- 
site. GRANGE (1927a, 14) described it as dacite or acid andesite. 


(B.N. THOMPSON). 


MAUNGAKAKARAMEA BRECCIA .............. Holocene 
(Rotorua-Taupo). 


GRANGE (L.I.), 1937. The Geology of the Rotorua-Taupo Sub- 
division. N.Z. geol. Surv. Bull. 37, 78 (Maungakakaramea Ash). 


GRANGE stated that the ash was blown from craters on the 
slopes of Maungakakaramea or Rainbow Mountain. The material 
consists of thermally altered acid andesite blasted from craters 
on the mountain by phreatic eruptions, and is not primary ash. 
The exposure of 1 ft thickness in the road cutting north of Lake 
Ngahewa is of rubble erupted from the lake and not from Maun- 
gakakaramea. It is recommended that the term Maungakakaramea 
Breccia should be retained for debris erupted from craters on 
the slopes of the mountain only. 

(J. Heaty). 


MAURICEVILLE LIMESTONE 
(Wairarapa). 
Morgan (P.G.), 1919. The limestone and phosphate resources 
of New Zealand. N.Z. geol. Surv. Bull. 22, 154. 
Informally used for a correlative of the Pukeora Oyster Beds 


and the Lower Scinde Island Limestone in Mauriceville County 
(lower part of the Nukumaruan Stage). 


Aras ew Ree Lower Pleistocene 


(J.T. Kinema). 
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MAWHERA SERIES 
(North Westland). 


Hector (J.), 1884. Progress Report. N.Z. geol. Surv. R 
Explor. 1883-4, 16, XIV. SUCRE: areas 


The name was given by Hecror when classifying the sed- 
imentary rocks of New Zealand, to include the Cobden Lime- 
stone (q.v.) and underlying « Fucoidal greensands». The few 
subsequent uses of the name are only in attempts to correlate 
rocks of other areas, within the restrictions imposed by HEcror’s 
classification, or in criticisms of the classification. The name is 
obsolete. 


Tae ocr ee RMS SURAT AL Oligocene 


(R-P. SUGGATE). 


MAWHERANUI «SERIES» ...... Upper Cretaceous-Eocene 
(Westland-Nelson). 


Morean (P.G.), 1911. The Geology of the Greymouth Sub- 
‘division. N.Z. geol. Surv. Bull. 13, 54. 


Morean suggested this term to replace « Coal Measures » as 
used in his preliminary reports on the Greymouth coalfield, but 
‘did not employ it elsewhere in the text, nor in formation tables, 
headings or maps in the above publication. « Coal Measures » 
included (in ascending order): Paparoa Beds (non-marine), 
Brunner Beds (non-marine), Island Sandstone (marine), Kaiata 
fudstone (marine) (q.v.). MorGaAN synonymized Mawheranui 
series with Park’s Waimangaroa Series in the Westport district, 
mand gave reasons for not adopting the latter term at Greymouth. 
Fater, however, Morgan & Bartrum (1915, 71, 74) used both 
ames, parenthetically and as alternatives, for « Bituminous Coal 
feasures » of the Westport-Mokihinui coalfield, comprising : 
{i) Hawks Crag Breccia and breccia-conglomerate, (2) Brunner 
eds, (3) Kaiata Beds. HENDERSON (1917, 79-83 and maps) mapped 
fawheranui « Series > in the intervening Reefton Subdivision but 
sonsidered the Island Sandstone and Kaiata Mudstone to be 
absent. (See however Gace & WELLMAN, 1945, 359-60). Mawheranui 
« Series or System » appeared in a table of New Zealand Creta- 
2zeous and Tertiary formations (Morcan, in CuHapman, 1918, 40), 
put «System» is omitted from later versions of this table. 
Morcan (1918b, 40; 1921, 101) also used the term Mawheranuian 
roup in classification of New Zealand sediments. Fyre (1928, 12, 
able) extended Mawheranui « Series » (in a « group» sense) to 
Murchison district. Fyre, Gace & Haru (1939, 5) used the term 
as a paragraph heading in a preliminary report on a re-survey of 

reymouth coalfield which eventually established that the coal 

peds were confined to Paparoa beds and Brunner beds, and that 
Morcan had been in error in believing the Kaiata Mudstone to 
ontain a coal bed. Consequently, the name was abandoned in the 
inal report (Gace, 1952, 15). 


(M. Gace). 
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MAXWELL FORMATIONS ..........---- Lower Pleistocene 
See: UPPER, MIDDLE, and LOWER MAXWELL FORMATIONS. 


MAXWELL GROUP wir eeu caer ree Lower Pleistocene 
(North-west Wellington). 


Fiemine (C.A.), 1953. The Geology of Wanganui Subdivision. 
N.Z. geol. Surv. Bull. 52, 153-6. 


A group of non-marine formations with interfingering estuar- 
ine beds in the upper Nukumaruan Stage (Marahauan Substage) 
of Wanganui Basin. In the type section, on the coast between 
Nukumaru Beach and Ototoka Stream, W of Wanganui, the 
group includes, in upward succession, the Tewkesbury Formation, 
Lower Maxwell Formation, Pukekiwi Shellsand, Middle Maxwell 
Formation, Mangahou Siltstone, and Upper Maxwell Formation 
(q.v.). The three Maxwell formations are non-marine beds depos- 
ited during the only time when deposition overtook subsidence 
in the Pliocene to early Pleistocene history of Wanganui Basin. 
The group is 325 ft thick on the coast, thickening E to 1,450 ft in 
Rangitikei Valley. 

(C.A. FLEMING). 


MECHANICS*BAY BEDS= m T oo Lower Miocene 
(Auckland). 


Fox (C.E.), 1902. The Volcanic Beds of the Waitemata Series. 
Trans. N.Z. Inst., 34, 480. 


Informal obsolete synonym of Parnell Grit (q.v.). 


MEDWAY GROUP ............... RACE Niche Upper Miocene 
(Marlborough). 


Kınc (L.C.), 1934. The Geology of the Lower Awatere District, 
Marlborough, New Zealand. N.Z. Dept. sci. ind. Res. geol. Mem. 2, 
10-13 (Medway Series). 


At the type locality, an unnamed tributary of Medway River, 
E of Boundary Stream, the Medway Group consists of basal con- 
glomerate, containing igneous boulders, unconformable on grey- 
wacke undermass, followed by sandstone with conglomerate 
bands, grey and yellow sandstone passing up into interbedded 
mudstone and sandstone and finally blue marl and mudstone. 
The beds are about 6,000 ft thick and are the oldest Tertiary 
beds in the Awatere fault-angle depression, dipping irregularly 
(average dip 45°) NW from the N end of the Landward Kaikoura 
Range and Haldon Hills, and overlain unconformably by the 
Upton Group. They contain Foraminifera and abundant Mollusca 
(including Aturia, Struthiolaria callosa Marwick, Penion craw- 
fordi Hutton, Glycymeris hurupiensis Marw.) resembling those of 
the Hurupi and Tutamoe groups of the North Island, and are 
correlated with the Tongaporutuan. 


(C.A. FLEMING). 
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EA Ie by EA oS a en a e a a e aaa, Holocene 
A member of the Hutt Formation (q.v.). 


MENHIR GABBRO EIN A T ee) Pre-Cretaceous 
(Campbell Island). 


OLIvER (R.L.), 1950. Preliminary Report on the Geology of 
Campbell Island. N.Z. Dept. sci. ind. Res. Cape Exped. Ser. Bull. 3, 
23 (not named). 


Grey gabbro, with abundant glassy or pinkish felspar and 
augite crystals, forms Mt Menhir and extends north to North 
West Bay, Campbell Island. According to Marswatt thin sections 
show coarse even grain with prominent acid labradorite and augite 
and minor brown biotite, apatite and ilmenite. The gabbro is 
apparently part of the pre-Cretaceous undermass faulted against 
adjacent Tertiary limestone and tuffs (OLIVER). 


(C.A. FLEMING). 


MERCER SANDSTONE (SANDS, BEDS) .. Upper Oligocene 
(West Auckland). 


Cox (S.H.), 1877. Report on Waikato District. N.Z. geol. Surv. 
IRep. geol. Explor. 1876-7, 22-3. 

Cox named this formation variously as the Mercer Sands or 
Beds, its type locality being by implication between Mercer and 
Queens Redoubt (halfway to Pokeno). Clearly brown sands 
{strictly soft brown sandstone) were the predominant beds, but 
raarls were also included. Most likely, Cox also included « marls » 
that were faulted against the rest of the formation, and which 
Faould have been referred to the Whaingaroa Beds (q.v.). He 
collected fossils from this latter bed, and accordingly considered 
hat the Mercer Sandstone was near the base of the Tertiary 
sequence. 

Mercer Sandstone is a useful term for a distinctive formation 
f the Tuakau-Mercer-Pokeno area. Far from being near the 
case of the Tertiary sequence, however, it is now correlated with 
the upper part of the Waikawau Formation (q.v.) of the west 
-oast south of Port Waikato (Pareora Series). 


(D. Kear). 


MIDDLE COAL MEASURES .. Upper Cretaceous - Oligocene 
Succate (R.P.) & Couper (R.A.), 1952. The Stratigraphic 
Relations and Plant Microfossils of New Zealand Coal Measures. 
N.Z. Jour. Sci. Tech. B 34, 106-117. 

| - A grouping of coal measure formations, predominantly quart- 
bose, which are the oldest sediments that followed a supposed 
teriod of late Cretaceous and early Tertiary peneplanation, and 


horrelations between individual formations. With increase in 
owledge of plant fossils, the value of such a grouping, and of 
Jae other groupings (Lower and Upper) with which it was con- 
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trasted, has diminished and the term must soon become obsolete. 
The plant microfossils were described by Couper (1953a). See 
also Quartzose Coal Measures, Ohai Group, Taratu Formation, 
Brunner Beds, Pakawau Group, Waikato Coal Measures, Gore 
Lignite Measures (in part). (R.P. SuccaTE). 


MIDDLE MAXWELL FORMATION ...... Lower Pleistocene 
(North-west Wellington). 


Fiemine (C.A.), 1953. The Geology of Wanganui Subdivision. 
N.Z. geol. Surv. Bull. 52, 164-5. 


Sulphurous-looking medium-grained, quartz sand with rare 
silty and carbonaceous partings and lignite bands, thin soil 
horizons with tubular root imprints, and purplish-brown, yellow- 
stained, carbonaceous clay, apparently all non-marine, in the 
Maxwell Group (Nukumaruan Stage, Marahauan Substage) of the 
Wanganui coast section. Lignite near the top contains pollen of 
a Weinmannia-Nothofagus forest indicating climate colder than 
at present. Type locality : lower part of coastal cliff, 30 chains 
NW and 20 chains SE of Ototoka Stram. 

(C.A. FLEMING). 


MIDDEEXOHALGROUPR. nend: ad. Gat ae oe Eocene 
See: OHAi GROUP. 


MIDDLE RANGITIKEI FORMATION .... Lower Pleistocene 
(North-west Wellington). 


Te Punca (M.T.), 1952. The Geology of Rangitikei Valley. 
N.Z. geol. Surv. Mem., 8, 4, 7, 10-12. 


Marine mudstone and sandstone (4,000 ft). Two zones were 
recognized: the lower characterized by Chlamys delicatula 
(Hutt.) and the upper by Pelicaria convexa Marw. The formation 
is of Nukumaruan age and when mapped in 1942 the formation 
boundaries were arranged to coincide with those of the Nukuma- 
ruan Stage. Important fossils are : Cosa trigonopsis (Hutton); Am- 
phidesma crassiforme Marshall & Murdoch; Spisula crassitesta 
(Finlay); Tawera subsulcata (Hutt.); Pelicaria convexa Marwick; 
P. fossa Marw.; Cominula hamiltoni (Hutt.); Xymene drewi 
(Hutt.); Alcithoe nukumaruensis Marw.; Paphirus largillierti 
(Philippi); Austrovenus stutchburyi (Gray); Leucotina ambigua 
(Hutt.); Crassostrea ingens (Zitt.); Lutraria solida Hutt. Type 
locality : Rangitikei Valley. (M.T. Te Punca). 


MILBURN LIMESTONE ................ Middle Oligocene 
(South Otago). 


PARK (J.), 1903. On the Geology of the Rock-Phosphate 
Deposits of Clarendon, Otago. Trans. N.Z. Inst., 35, 395. 
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Semi-crystalline, sandy, slightly glauconitic limestone 
80 ft thick, in the middle of the Lake Tuakitoto-Taieri ee 
depression at Milburn and Waihola. Only small remnants of lime- 
stone, with a total area of a few square miles, have been pre- 
served from erosion by basalt caps. Its surface has a karst topo- 
graphy on which the phosphatic Clarendon Sand was deposited, 
It is one of the many semi-crystalline limestones of Waitakian 
age which occur throughout New Zealand. For more recent des- 
criptions see ANDREW (1906), MACPHERSON (1945b) and WILLETT 


(1946b). (H.J. HARRINGTON). 


MILLER MEMBER. 
See: OTEKAIKE LIMESTONE. 


Wittens ECAT MORAINE aTe A Late Pleistocene 
(West Otago). 


Park (J.), 1909. The Geology of Queenstown Subdivision. 
N.Z. geol. Surv. Bull. 7, 30. 


A lateral moraine composed of schist extending along the 
soot of the Coronet Range. (R.P. SUGGATE). 


PETONACIMESTONE meane a Aeee Middle Oligocene 
(South Otago). 


Park (J.), 1903. On the Geology of the Rock Phosphate De- 
wssits of Clarendon (Otago). Trans. N.Z. Inst., 35, 395. 


An obsolete name for the Milburn Limestone. 
(H.J. HARRINGTON). 


INGAROA FOSSIL BEDS ............ Lower Pleistocene 
(North-west Wellington). 


Te Punca (M.T.), 1953. A Late Pleistocene Land Bridge across 
ook Strait, New Zealand. N.Z. J. Sci. Tech. B35, 168-9. 


The name Mingaroa Fossil Beds is restricted to 11 ft 6 in. of 
ssiliferous sediments in the Mingaroa Section, Rangitikei Valley 
Te Punca, 1957a; cf. Te Punca, 1953a). The Mingaroa pebble bed 
covides an example of a fossil Tawera + Glycymeris commu- 
ty; a fossil Tawera + Venericardia association is found in the 
iingaroa Pecten sand; a Notocorbula + Pleuromeris association 
found just above the Tawera + Venericardia association. The 
dex fossils Pecten novaezelandiae aotea Fleming and Stiracolpus 
gilax Marwick show that the Mingaroa Fossil Beds, the youngest 
nown fossiliferous strata of the Upper Rangitikei Formation 
vying about 3,400 ft above its base), are equivalent in age to the 
jandguard Formation at Wanganui. Age: Castlecliffian. Type 


reality : Mingaroa, near Bulls. 
(M.T. Te Punea). 
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MOEATOA CONGLOMERATE ............ ? Middle Triassi 
(South-west Auckland). 


Wiuramson (J.H.), 1932. Te Kuiti Subdivision. N.Z. geo 
Surv. 26th ann. Rep., 6 (Moeatoa Series); Marwick (J.), 194€ 
N.Z. geol. Surv. Bull., 41, 25. 


Coarse poorly sorted marine igneous conglomerate and mino 
indurated sandstone cropping out in high cliffs on the coast o 
Whareorino Survey District (type locality) from Tapirimoko Poin 
N for 2 miles, and forming the mass of Moeatoa Peak (1,026 ft) 
Boulders range up to 8 ft in diameter, are angular, subangula 
and rounded, and consist of greywacke, silicified green argillite 
and holocrystalline igneous rocks some of which have bee 
altered by stress. The Moeatoa Conglomerate underlies th 
Whakahau Group (Carnian) and has been classed tentatively i 
the Ladinian but CampsBeLi (1955, 1043) recorded Oretian Halobi 
(indicating Carnian) from 95 ft below the top of the conglomerate 
Underlying rocks are not exposed. 

(C.A. FLEMING). 


MOEHAU FORMATION (SERIES) ...... ? Permian-Triassi 
(Coromandel Peninsula). 


Fraser (C.) & Apams (J.H.), 1907. The Geology of the Coro 
mandel Subdivision, Hauraki, Auckland. N.Z. geol. Surv. Bul 
(n.s.), 4, 46-8. 

McKay (in Sottas & McKay, 1905, 34) first subdivided pre 
Tertiary rocks of Cape Colville Peninsula into three. The middl 
unit, which he correlated with the Maitai Series of the Sout 
Island and with the Carboniferous without fossil evidence, wa 
subsequently renamed Moehau «Series» by FRASER & ADAM 
(1907) with an inferred type locality in Moehau Range at th 
N end of the Cape Colville Peninsula. The formation consists ¢ 
unfossiliferous argillite, greywacke and friction breccia, an 
differs from the older Tokatea Hill Series in the absence of con 
temporaneous acidic volcanics, and in the fact that intrudin 
andesitic dykes were less numerous and more finely crystalline 
The younger Manaia Hill « Series» was thought to overlie th 
Moehau unconformably, but Fraser & Apams clearly had diffi 
culty in differentiating them in places (pp. 41, 47). 

The survival of « Moehau » as a stratigraphical term depend 
upon the future discovery of valid criteria for distinguishing i 
from the Tokatea Hill and Manaia Hill rocks. Moehau Formatio: 
was mapped only by Fraser & Apams in the Coromandel Subdiv 
ision, and they mapped it only in the N part of the area wher 
they mapped no Tokatea Hill Formation. 

(D. Kear). 


MOERA BASAL GRAVELS |... osisti<auue wee Holocen 
A member of the Hutt Formation (q. v.). 
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BEA E DOLERITE 55/0555 PRR ANRT Eocene 
(Otago). 
Benson (W.N.), 1943. The Basic Igneous Rocks of East Otago, 
etc. Part IV A. Trans. roy. Soc. N.Z., 73, 134; 1944, ibid., 74, 99. 


A very probably gravitationally differentiated sill (or lacco- 
lite ?) intrusive into Upper Eocene glauconitic mudstone, about 


the end of Eocene times. (W.N. Benson) 
MOERAKI DOWNS BEDS ..........0.cccccevccees Tertiary 
(Canterbury). 


HecrTOR (J.), 1884. Progress Report. N.Z. geol. Surv. Rep. geol. 
Explor. 1883-84, 16, xu (table). 
: _ Introduced as « Moeraki Downs (Ashley River) beds » under 
the Moutere Series (Upper Miocene) but not further defined or 
: subsequently used. (C.A. FLEMING). 


| 
m@MOERAKI FORMATION .............. ? Upper Cretaceous 
| (North Otago). 

HOCHSTETTER (F. von), 1864. Geologie von Neu-Seeland 
| Novara-Exped., geol. Theil., 1 (1), xı (Moeraki Series). 

Dark-grey to black mudstone and siltstone, occasionally 
: sandy, containing small amounts of glauconite, overlying the 
' Otepopo Formation (? Basal Wangaloan) and underlying the 
‘‘Kurinui Formation (Heretaungan). Spherical calcareous concre- 
“ons (septaria) are common at various levels. Thickness 300- 
$250 ft. Originally defined as equivalent to MANTELLĽ’S Onekakara 
: Beds (1850) (q.v.). 

Type locality : From mouth of Big Kuri Stream (top) up- 
istream for half a mile, Hampden, North Otago. 
Distribution : A narrow strip strikes N from the S end of 
"Hampden Beach as far as Mount Charles, Herbert. 


Fossils : A few arenaceous Foraminifera and some bony frag- 
ents (? reptilian). (D.A. Brown). 


RETASICOA ES ESERL ESS 5 uayen oso nn Olena ei Upper Miocene 
(Northern Hawkes Bay). 

br: McKay (A.), 1887. On the Geology of East Auckland and the 

Northern District of Hawke’s Bay. N.Z. geol. Surv. Rep. geol. 

Explor. 1886-87, 18, 185. 

__ A name published in a table for rocks classed as Upper Mio- 

tene and discussed in the text (p. 209) under the alternate name 


Fawhiti Series (q.v.). 
(J.T. K1noma). 
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MOHAKATINO FORMATION (SERIES) . Mid-Upper Miocense 
(North Taranaki). 


GrancE (L.I.), 1922. Ohura Subdivision. N.Z. geol. Surv. 16tl 
annu. Rep. (n. s.), T. 


« Fully 700 ft of strata, consisting principally of mudstoni 
[interbedded with argillaceous sandstone], in which occur bands 
lenses, and nests of andesitic tuff, comprise the Mohakatin« 
Series ». Type locality : by inference, Mohakatino River. 

From fuller descriptions given by HENDERSON & ONGLE' 
(1923), GraNcE (1927b), Witiiamson (1932) and Marwick (1946) 
it appears that the presence of andesitic tuff is an essential eri. 
terion for differentiating Mohakatino from the Mokau where ne 
disconformity can be demonstrated. GRANGE (1927b, 25) believe 
that in areas « farther from the source of the volcanic ash, th 
separation of the Mohakatino from the Mokau beds will probably 
be impossible ». Intraformational slumping, shown by large-scal 
contortions of many beds and small contortions of single beds 
also appears characteristic. Lenses of limestone and conglomerate 
containing pebbles of underlying beds occur at the base. Th 
contact with the underlying Mokau Group is locally gradational 
elesewhere represents an erosion interval, and sometimes is a 
angular unconformity. For relationship to overlying beds see Ton: 
gaporutu Formation. 

Beds mapped as Mohakatino range in age from Clifdeniai 
to lower Tongaporutuan. 

The Mohakatino Formation lies in an area between Te Kuit 
and New Plymouth and W of Wanganui River, mainly in the D 
part of the Taranaki Province. 

(J.C. SCHOFIELD). 


MOKAU LIMESTONE e ee one ee Miocen 
(South-west Auckland). 


Park (J.), 1887. On the Upper Wanganui and King-Country 
N.Z. geol. Surv. Rep. geol. Explor. 1886-87, 18, 180, 182. 


An obsolete and inadequately defined term introduced b; 
Park (1887) for a limestone in the Mokau Valley, apparently th 
basal limestone of the Mohakatino Formation (q.v.) (see HEN 
DERSON & ONGLEY, 1923, 5 and 45). 


(J.C. SCHOFIELD). 


MOKAU GROUP (SERIES) ...... Upper Oligocene-Miocen 
(South Auckland-North Taranaki). 


Grance (L.I.), 1922. Ohura Subdivision. N.Z. geol. Surv. 16t 
annu. Rep. (n. s.), 7 (Mokau Series). 


Massive sandstone at base, argillaceous sandstone at top, mor 
than 1,000 ft thick. The massive sandstones contain coal seam 
which thin to the east. The coal measures are about 70 ft thic 
and locally contain several workable seams. Where the coz 
measures are absent there is evidence of an unconformity at th 
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base of the series. Type locality : (by tautology) Mokau River. 
FLEMING (1947) modified the name to Mokau Group. HENDERSON 
& Onctey (1923) described the Mokau Group more fully. In a 
later publication (GRANGE, 1927b) it was divided into upper and 
lower beds (Lower Mokau Formation and Upper Mokau Forma- 
tion, q.v.). (See also Onairo Group). Contact with the underlying 
Mahoenui ranges from conformity with apparent gradation (HEN- 
DERSON & ONGLEY, 1923; GraNcg, 1927b) to angular unconformity 
(FLEMING, 1948). 

The Mokau Group is mainly confined to the N parts of Tara- 
naki and Wellington Provinces and from the coast inland to the 
National Park area. Further N, in Te Kuiti District (SW Auck- 
land) Marwick (1946) mapped younger beds as Mokau. 

The Lower Mokau (up to the coal horizons) is not well dated, 
perhaps Pareora Series; the coastal Mokau is Altonian, but inland 
: at Tangarakau, Upper Mokau is Upper Southland Series, and 
Tower N, at Mangapehi, the «inland Mokau» is as young as 
Lower Tongaporutuan (ages from Foraminifera). 


(J.C. ScHOFIELD). 


: SOKO LIN A Ui RAYOLITE k act eead | ni. ie seas ? Pliocene 
| (Hauraki Gulf). 


Fiemine (C.A.), 1950. The Geology of the Mokohinau Islands, 
North Auckland. Trans. roy. Soc. N.Z., 78, 258-63 (Mokohinau 
Formation). 


Vitreous extrusive rhyolite, with well-developed flow- 
sanding, exposed on Burgess Island (type locality) and adjacent 
{islands of the Mokohinau Group, consisting of vertical or radiat- 
mg sheets of glassy rhyolite, a few inches to several feet thick, 
iaf variable or alternating colour or texture, striking N 20° E. In 
tne north-west part of Burgess Id, the vertical extrusive sheets 
e overlain by a fragmental carapace (partly fused) composed of 
pieces broken from the underlying rhyolite, which is interpreted 
s a cumulo-dome chiefly of endogenous growth. No direct evi- 
idence of age, but correlated with Third Period Volcanics of Coro- 
andel Peninsula. 


(C.A. FLEMING). 


MOKOIWI MUDSTONE ................. Lower Cretaceous 
See: TAITAI SERIES. 


MOLEHILL BASALT ...........--.eceeerieeeee ? Pliocene 
. (Otago). 

Gace (M.), 1957. « Geology of the Waitaki Subdivision ». N.Z. 
reol. Surv. Bull., 55, 59. 

_ This formation was established as a mapping unit in Waitaki 
ubdivision for all post-Awamoan volcanic rocks. It is thus equi- 
jalent to « Late Tertiary Volcanic Rocks » of Benson (1941). The 
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rocks are residuals of lava sheets and volcanic plugs composed 
of the following petrographic varieties, according to information 
from Prof. W.N. Benson : ankaramite, atlantite, feldspar-basalt, 
nephelinite, olivine-basalt, olivine-augite-basalt. Apart from one 
record of volcanic breccia, all the rocks are effusive, and in hand 
specimen are mostly very hard, vesicular, dark grey when fresh, 
and finely porphyritic with a dense groundmass. The maximum 
thickness surviving is 450 ft at Mount Difficulty. 

There is no direct evidence as to age. BENSON inferred that 
they rest on an erosion-surface of late Tertiary age, and considered 
them to be doubtfully Pliocene. 

(M. Gace). 
MOLYNEUX BAY BEDS 02.5 2 eu tes ae Middle Triassic 

(Otago). | 

Hector (J.), 1884. Progress Report. N.Z. geol. Surv. Rep. geol 
Explor. 1883-84, 16, xv (table). 


Used in table of sedimentary beds apparently for rocks neai 
Nugget Point, then classed as Permian but now known to be 
Middle Triassic (Kaihikuan). Not defined nor subsequently used 


(C.A. FLEMING). 


MOBERE BEDS. oc sca a e aa T ee Middle Miocení 
(Hawkes Bay). | 


OncıeyY (M.), 1927. Wairoa Subdivision. N.Z. geol. Surv. 21s 


anna ep. e S), 22: 


A unit of mudstone and sandstone, 700 ft thick, then attri: 
buted to the Taranakian, mapped by ONcLEY between the Tuta; 
moe and Mapiri beds. « The sandstone beds of the Tutamoe Serie. 
become more argillaceous towards the top, and grade up inti 
massive mudstone, which crops out typically west of Morere. 
The same bed can be followed inland ... curving round the nose o 
the Morere anticline to the Te Arai River and into the head o 
the Mangapoike. On the south, the same bed appears in th 
northwest of Mahia Peninsula, where it is much lighter colourec 
It forms part of the north and east coasts of Mahia, the sout) 
part of Mahia and apparently Portland Island ». (ONGLEY, loc. cit. 
It includes a 6 in. to 1 ft bed of dark crystal tuff, and grade) 
upward into alternating sandstone and mudstone, overlain b 
white tuff at the base of the Mapiri Beds (q.v.). 


(C.A. FLEMING). 


| 
| 
| 


MORGAN COAL MEASURES AND VOLCANICS. 
(Westland). Upper Cretaceou 
Gace (M.), 1949. Late Cretaceous and Tertiary Geosyncline 

in Westland, New Zealand. Trans. roy. Soc. N.Z., 77, 339 (table) 
Predominantly grey-coloured conglomerate, sandstone, car 
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bonaceous shale and coal beds (« Facies (a) ») containing locally 
a very thick lens of basaltic conglomerate and tuff (« Facies (b) ») 
and an interbedded basalt lava were described by Gace (1952, 26- 
30) as Morgan Formation, a subdivision of the Lower Paparoa 
(non-marine) group. Type section : Paparoa Creek, near Black- 
ball. The sedimentary portion is equivalent to part of subdivision 
«(c) Lower sandstones and shales » of the Paparoa Beds of Mor- 
GAN (1911, 56). Morcan believed that the igneous conglomerate 
delonged to the Brunner formation (ibid., 58) but later work 
sstablished its position as a lens in the Morgan coal measures 
Gace, 1952, 29). The Morgan Formation conformably succeeds 
Tord siltstone, locally (including the igneous conglomerate) attains 
maximum thickness of 1,500 ft, and is essentially limited to the 
reymouth coalfield, but basalt and conglomerate at Kowhiterangi 
ill, near Hokitika, are correlated (Gacr, 1952, 29). See Koite- 
angi Group. 
| (M. Gace). 
ORIAN: STAGE |. . oc. . a e de lei ares Holocene 


Park (J.), 1910. The Geology of New Zealand (Whitcombe 
: Tombs, New Zealand), 254-7. 


A stage name used by PARK to cover the period of early 
man occupation, « the Neolithic section of the Stone Age of 
lew Zealand», distinguished by the occurrence of human 
mains and stone implements in caves and rock shelters, but not 
esequently used. 


(C.A. FLEMING). 


RLEY COAL MEASURES. 
See: OHAI GROUP. 


BREEN E GHEE ER BEDS .c5 260656 see cee e es wie: Triassic 
(West Southland). 


Hector (J.), 1884. Progress Report. N.Z. geol. Surv. Rep. geol. 
lor. 16, x1v (table). 


Morley Creek Beds refer to the strata exposed in the Morley 
eek Gorge, immediately north of Ohai, first observed by HECTOR 
63). Hector (1884a) used the term « beds » (layers or strata) to 
licate an imperfect and local development of a series or a 
rtion of a series that has well-marked distinctive characters, 
ded on its composition or fossil content. Hector classified the 
ley Creek Beds with his Otapiri Series (Rhaetic). At the 
e locality the beds are blue-grey tuffaceous sandstone, silt- 
ne and tuff. They are now known to contain fossils of the Etal- 
, Kaihikuan and Oretian Stages of the Gore Series and the 
amitan Stage of the Balfour Series (Marwick, 1953). The name 


ot now used. 
(A.R. Murca). 
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MOSSBURN GROUP ............. ? Carboniferous-Triass 
(North-west Southland). 


Reep (J.J.), 1950. Spilites, Serpentinites and Associated Rocl 
of the Mossburn District, Southland. Trans. roy. Soc. N.Z., 7 
fig. 1 (map sect.), 110. 


Name provisionally applied to rocks of the Mossburn Distric 
The group (Mutcu, 1957) is now known to include volcanic brecci 
spilite, serpentinite, and associated igneous rocks of the Te Anz 
Group (Carboniferous ?), grey banded argillite and pink limi 
stone of the Maitai Group (Lower Permian) and shale, tuf 
aceous greywacke and cobble conglomerate of the Lower 
Middle Triassic (pre-Kaihikuan). 

The name is not now used. (A.R. Murcx). 


MOSSTOWN SAND & 245662 oes ne aene tiene Lower Pleistoce: 
(North-west Wellington). i 


Fiemine (C.A.), 1953. The Geology of Wanganui Subdivisic 
N.Z. geol. Surv. Bull., 52, 241-2. i 


Bedded sandstone, pebbly at the base, locally cross-beddí 
with carbonaceous partings, up to 50 ft thick, in the Shakespes 
Group (Castlecliffian Stage) on the coast NW of Castlecliff, Wa 
ganui. The base is scoured unconformably into the underlyi 
Karaka Siltstone. Recognized in Wanganui and Whangaehu Vall 
and apparently equivalent to the Kakariki Conglomerate of Ra! 
gitikei Valley. Type locality : Castlecliff. f 

(C.A. FLEMING). [| 
MOTU GROUP -iai anama Jurassic-Lower Cretacec)) 
(Auckland). ; 


McKay (A.), 1887. On the Geology of East Auckland and t 
Northern Districts of Hawkes Bay. N.Z. geol. Surv. Rep. ge. 
Explor. 1886-87, 18, 185, 216 (Motu Series). j 


Thick siltstone and redeposited sandstone (greywacke) + 
the Bay of Plenty region, considered by McKay to be Triassic. 
Carboniferous in age. The few fossils since found show that 4 
group is at least in part Upper Mesozoic. Pseudaucella marshi 
(Trechmann), Ururoan Stage, Upper Lias, was identified fr!) 
Waimana Gorge, Taneatua, by FLEMING (1953c, 129-33). At Kal 
katea Settlement, the beds contain Pleuromya sp. and a né 
species of (?) Maccoyella, suggesting Upper Jurassic-Lower Cri 
aceous age. At Hawai River, Bay of Plenty, they contain Bucit 
or Aucellina n. sp. as in the Taitai Sandstone of Koranga, 4! 
are probably Aptian. (H W WELLMAN) ' 


Mexico, 352 (table). 
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Briefly indicated in a table as a stage of the Clarence Series 
(q.v.) between the Ngaterian and Urutawan, faunally charact- 
erized by a new species of Inoceramus related to I. labiatus 
(Schlotheim), by Aucellina euglypha (Woods), A. cf. gryphaeoides 
(J. de C. Sowerby) and by the ammonites Puzosia sp., and Pachy- 
desmoceras sp., and correlated with the Lower Turonian. In an 
unpublished manuscript, the type locality is defined as dark silt- 
stone with bands of redeposited sandstone (500 ft thick) in the 

otu Falls Section (NW of Gisborne) with Inoceramus aff. labia- 
us var. mytiloides, I. n. sp., and Aucellina euglypha Woods, lying 
onformably between the type Ngaterian and type Urutawan. The 

e is from Motu River. 


| Distribution : Motuan is represented by conglomerate at 
ubtless Bay (Northland), in Mangaotane Valley, in Koranga 
istrict, and at Port Awanui (East Cape Peninsula), at Bush- 
frove, Gentle Annie and Makorika streams near Tinui (East 
Wellington), by the lower part of the Sawpit Gully Mudstone 
Clarence Valley), in Awatere Valley, and Ure River districts 
Marlborough). 


Fossils : The fossils known from the type locality (Inocera- 
as, Aucellina) are the most widespread. Puzosia sp., and Well- 
anites zelandicus Wright occur near Tinui and Pachydesmoceras 
t Coverham. 


Correlation : The Motuan is the upper limit in New Zealand 
f Aucellina (elsewhere ranging up to Cenomanian) and contains 
species resembling the Lower Turonian Inoceramus labiatus so 
provisionally dated as Upper Cenomanian-Lower Turonian. 


(C.A. FLEMING). 


ENE EOS 65 5 ras /carsiniesis, Xe edie a wi» aie Upper Tertiary 
(North Canterbury). 


Bucuanan (J.), 1870. On the Wanganui Beds (Upper Tertiary). 
rans. N.Z. Inst., 2, 165 (« Motanau Beds »). 


Sand and clay with shell bands, exposed in the Motunau area, 
lidently including both late Tertiary beds and late Pleistocene 
ised beach material. The sands and grits of the raised beach 
‘re termed the « Motanau Upper Beds» by Hurton (1874, 54) 

d the name « Motunau » was subsequently used only for the 
Wrtiary beds. The formation was recognized in the lower Wai- 
a area by Park (1905, 536-8) and subsequent references are 
inly to the Weka Pass-Waipara area. The name apparently 
ers to the same formation as the « Greta Beds» of HUTTON 
v.), and the two names have commonly been coupled together; 
wiew of the original confusion of late Tertiary and late Pleisto- 
e, the name Greta Beds is preferred, and the name Motunau 
s may be abandoned. 

(R.P. SUGGATE). 
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MOTUPIPI AND RANGIHETA LIMESTONE .... Oligocen 

(North-west Nelson). 

HOCHSTETTER (F.), 1864. Geologie von Neu-Seeland. Novati 
Exped. egol. Theil. 1 (1), XXXIX. 

Limestone cropping out at Motupipi and Rangihaieta Hea 
Takaka district. It is roughly the equivalent of the Tata Islar 
Limestone and Takaka Limestone. The name is now obsolete. 

(R.P. SUGGATE). 


MOTUTARA BEDS ire imads e A Upper Jurassi 
(Auckland). 


Hector (J.), 1884. Progress Report. N.Z. geol. Surv. Rep. get | 
Explor. 1883-84, 16, xiv (table). 


Indurated concretionary siltstone at Puti Point and Motuta 
Bluff, N shore of Kawhia Harbour, containing lower Tithonis 
ammonites (Aulacosphinctoides sisyphi (Hector), ete.), beler 
nites and other fossils, now believed to be the highest Mesoze 
beds exposed on the shores of Kawhia Harbour. They conformab? 
overlie conglomerate correlated with that at Waiharakeke on tf 
S shore of the harbour, and are unconformably overlain ` 
marine Oligocene beds (Whaingaroan). HECTOR’s name is not cu 


rently used. (C.A. FLEMING). 


MOUNT ARTHUR DIVISION ........... Upper Ordovici 
(North-west Nelson). 


Keste (R.A.) in Benson (W.N.), 1934. The Geology of th 
Regions about Preseravtion and Chalky Inlets, South-West Fior 
land, Part 1. Trans. N.Z. Inst., 63, 403. 


KEBLE proposed to institute the term to include the strii 
of New Zealand characterized by dominance of graptolites if 
biserial form (Llandeilian). In a later paper, BENSON, KEBLE, Ko 
& McKre (1936, 358) agreed that the term was unnecessary. £4 
also discussion on the graptolite zones of New Zealand unt 
the heading Ordovician Strata in this fascicule. 


(A.R. LILLIE). 


MOUNT ARTHUR GROUP 
(North-west Nelson). 


McKay (A.), 1879. The Baton River and Wangapeka Distri y 
and Mount Arthur Range. N.Z. geol. Surv. Rep. geol. Exp. 
1878-79, 123 (map and sections). i 


These rocks, now given group status, were formerly descril 
as the « Mount Arthur Series». The term was first used : 
Hector (1870) for Devonian rocks (see Mount Arthur Serius! 
and was later employed by him on the geological map of 1) 
and on sections printed on the map (1877, Sections also in 187 
facing p. vi), but McKay (1879b) first recorded field observati‘ 
and Hector’s comments in the same volume (1879, 14-40) | 


245 


based on McKay’s observations. The characteristic rocks of the 
group are black phyllite and shale, greywacke and sandstone and 
crystalline limestone which locally forms lenses hundreds of feet 
thick. The type locality can be taken as the rocks cropping out 
on a line between Mount Arthur and Lodestone Peak, some 
5 miles to the NE, and the belt of country extending some 2 miles 
E of this line. 

Relations of the Mount Arthur Group to the Aorere and 
Haupiri groups for long remained uncertain. Cox (1883) and many 
earlier workers believed that the Mount Arthur group was strati- 
graphically below the Aorere group (see later discussion). BENSON 
et al. (1936, 373-4) showed that graptolites collected from the 
type rocks in the immediate vicinity of Mount Arthur belong 
tc the Llandeilo series: indeed all graptolites from S of Cobb 
River belong to the latter series, whilst those in the Aorere series 
N of the river are of Arenig age. (A graptolite bed N of the Cobb 
siver of Llandeilo age is assigned to the Mount Arthur Group). 
2robably all the Mount Arthur group in the type locality is of 
tigher horizon than the Aorere group in its type locality. 
= The best descriptions of lithology of the Mount Arthur Group 
imd the field observations most in keeping with the sound paleon- 
ological evidence are those of HENDERSON, GRANGE & MacpHER- 
‘ON (1925, 4) in the mountainous country of Motueka Subdivision 
wear, and W of Mt Arthur. The sequence going generally up, 
zom west to east, in the country W and S of Mt Arthur is as 
bilows: The Aorere « Series » (correlated by lithology with the 
vpe rocks of Slaty Creek) consists of argillite, greywacke and 
fiartzose greywacke with, in their upper part, thick bands of 
sartzite and interbedded thin bands of carbonaceous shale often 
ered to slate. The rocks tend to be schistose especially near 
anite intrusions. These beds pass up into grit, conglomerate, 
d breccia conglomerate said to be the typical rocks of the 
jaupiri « Series» of Parapara Subdivision further N (q.v.). In 
sese are thick beds of quartzite and phyllite and lenses of impure 
mestone, as well as green schists, probably altered igneous rocks. 
de coarser beds are locally thousands of feet thick and grade 
erally into finer. Green greywacke and schistose argillite of the 
per Haupiri are interbedded with black phyllites which increase 
number and thicken upwards until they constitute the main 
ss of the strata. The black phyllites (bituminous shales of some 
lier workers, e.g. McKay) are the most characteristic rocks of 
2 Mount Arthur Group. They are usually calcareous and pass 
“many places into thick bands of marble, the main mass of 
unt Arthur being composed of a grey flaggy crystalline lime- 
pme (McKay, 1879b) which seems to lens out locally. 
Graptolites were collected, for the first time by HENDERSON’s 
ty, in the black shales or phyllites at the Flora Track Bed 
d in the neighbouring Lodestone Peak Bed in the type region. 
sils from marble N of Lodestone Peak include crinoid stems 
i corals identified by Dr F.R.C. Reed as cf. Palaeopora inor- 
Iata Lonsdale, Ordovician. Graptolites have also been found at 
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more distant localities where the rocks were mapped as Moun 
Arthur group : at Leslie River, 6 miles about due W of Mt Arthur 
where the containing bands are known as Leslie River Band # 
(eastern) and Leslie River Band B (western); two adjacent band 
on the ridge W of Mt Peel, known as Mount Peel Band / 
(eastern) and Mount Peel Band B; two localities, one on eacl 
side of the river, known as the Cobb Bed or Cobb River Beds 
The faunas of the Cobb beds have always been described togethe 
in palaeontological discussion as they bear the same collectio: 
number. 

Apparently the rocks at the latter two localities were place 
in the Mount Arthur series largely on the evidence of the grap) 
tolites. The names given above, coined by BENSON & KEBLE, ar 
valid names for fossiliferous members. The faunas of all thes} 
localities, with the possible exception of Leslie River Band A, ar 
of Llandeilian age, and are described in more detail in an artic] 
under « Ordovician Strata» in this lexicon. Trilobites from thi 
Mount Arthur Group of Taylor-Wangapeka watershed wer 
described as Dionides hectori n. sp. by Reep (1927, 310-314), wk 
assigned an age equivalent to the Upper Bala of Girvan. Koss 
YAsHI (1940, 195-201) reclassified the species as Taihungshani 
characteristically Arenigian, an age more consistent with the fie 
mapping. it 

According to the maps of Motueka subdivision, prepared t 
HENDERSON, GRANGE & MacPHERSON, many of these fossiliferor 
beds crop out on the W limb of a great fold complex with ax 
trending approximately N, a wide extent of Haupiri rocks bei 
mapped between the W limb and an E limb, represented by tl 
complex carbonates, etc., forming the ranges on both sides l 
the Takaka valley, attributed also to the Mount Arthur formatio 

According to the field workers, the relations of the Mou; 
Arthur to overlying Paleozoic beds near Baton River ap 
also to be clear: the black phyllitic rocks grade up into gre 
argillites of the Baton River Group (q.v.) which contains Dev 
nian fossils. Roughly southwards from Mt Arthur the thri 
groups of inferred Ordovician age have been traced for sor? 
60 miles. The Mount Arthur Group is represented by the marble 
schists, phyllites and quartzites of Mount Owen (HENDERSON | 
Fyre, 1927) near which poorly preserved graptolites were fou 
in pebbles in the W branch of the Owen River. (No other mentii 
of these fossils is known). Fyre (1930) records discontinuous OU | 
crops of limestone (reaching 300 ft thickness) along with gre} 
wacke, carbonaceous shale and phyllite, all of which he correlat 
with the Mount Arthur group and which he traced as far as t} 
upper Maruia headwaters. Beyond this region the group has 1 
been identified. For a discussion of marbles and schists ne 
Takaka, placed by some authors in the Mount Arthur Group, s 
general comments under the heading of Paleozoic Complex. 
North-west Nelson. 


(A.R. LILIE). 
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MOUNT ARTHUR MARBLE ............ ? Upper Ordovician 
(Nelson). 


MarsuHatt (P.), 1912. The Geology of New Zealand (Govern- 
moo oe WELLINGTON), 208 (table, « Mount Arthur Mar- 
bles >). 


Massive crystalline limestone, rarely fossiliferous, locally 
forming lenses hundreds of feet thick, interbedded in the black 
phyllites of the Mount Arthur Group (q.v.), named from Mount 
Arthur, the main mass of which is formed of grey flaggy crys- 
jtalline limestone (McKay, 1879b). See Mount Arthur Group, 
Ordovician Strata. Locally the marble includes crinoid ossicles 
and (2 miles S of Takaka South Post Office) a coral identified 
es Palaeopora (« Heliolites ») inordinata Lonsdale, suggesting late 
Jpper Ordovician age. 


(C.A. FLEMING). 


OUNT ARTHUR SERIES ............... Lower Devonian 
(North-west Nelson). 
Hector (J.), 1870. Catalogue of the Colonial Museum, 196. 


HECTOR used the name for « Blue calcareous slate with bands 
Wf serpentine and marble » in Batten (i.e. Baton) River, Nelson, 
d listed Spirifer, Orthis, trilobites, Rhynchonella, etc., i.e. for 
@e Baton River Group (q.v.). The Baton River (« Mt Arthur ») 
“achiopod fossils had been reported by Haast prior to 1864 
[AOCHSTETTER, 1864, xxxv). McKay (1879b, 121-127) separated the 
taton River « Series » from the underlying Mount Arthur « Se- 
Hes » (see Mount Arthur Group). 
(C.A. FLEMING). 


EOUNT BROWN BEDS .......... Upper Oligocene-Miocene 
(North Canterbury). 


McKay (A.), 1877. On the Reptilian Beds of New Zealand. 
rans. N.Z. Inst. 9, 583 (Mount Brown Limestone). 


Calcareous sands containing limestone bands, overlying the 
wey Marl in the Waipara area, the name being derived from 
iount Brown, on which the limestone bands crop out. The most 
Yemplete description is by THomson (1920, 356-363), who showed 
Jee limestones to be impersistent members within the sands. They 
mtain many brachiopods including species of Magadina, Pachy- 
agas, and Rhizothyris. Recent determinations of Foraminifera 
i! hve shown the A, B, C, and D limestones and associated sands 
A be Hutchinsonian-Awamoan in age. Recent mapping (D.D. 
"}ttson, MS) has shown the highest « E» limestone of Thomson 
‘be a local lens of Waiauan age, overlying Southland Series 
kiddy siltstone containing Stethothyris and Neothyris. 


(R.P. SUGGATE). 
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MOUNT CAMEL FORMATION (SERIES) .. ? Upper Jurassic 
(Northland). 


BELL (J.M.) & CrarKe (E. de C.), 1910. A Geological Recon- 
naissance of Northernmost New Zealand. Trans. N.Z. Inst. 42, 616 
map fac. 624. 


Greywacke and argillite cropping out at the head of Houhor# 
Harbour near Mt Camel 25 miles S of North Cape, originally 
considered to be Paleozoic on evidence of lithology. Though nd 
fossils have been discovered the beds are not so indurated a} 
known Upper Paleozoic or Triassic rocks, and are probably Uppe} 
Jurassic. At Mt Camel only 100 ft of beds are exposed at th} 
sea-edge, but the beds are of flysch facies and the unexposed par 
of the formation is probably very thick (HARRINGTON & Hay, 1956) 
The Mt Camel exposures are overlain by or more probably fault 
ed against 700 ft of lavas of the Houhora Formation, pref 
dominately keratophyres (old rhyolites). Interbedded sedimen 
similar to those of Mt Camel Formation and lavas similar ti 
those of Houhcra Formation occur at Three Kings Islands t 
the NW, and in Rangiawhia Peninsula to the SE, but have nc 
been named (Battery, 1950, 35-59; and 1951, 93-98, and 1955). 


(H.J. HARRINGTON and R.F. Hay). 


MOUNT CHARLES DOLERITE ......... ? Miocene-Pliocen! 
(Otago Peninsula). ; 


Marsma (P.), 1906. The Geology of Dunedin (New Zealandi 
Quart. Journ. geol. Soc., 62, 410-411. i 


Not to be confused with Mount Charles Intrusive Shef 
(q.v.). A term used initially for a petrographic type characterize 
by large conspicuous phenocrysts of olivine, augite and plagi 
clase, and occurring as flows said to make up the main mass 
Mt. Charles on Otago Peninsula as well as much of nearby Sandy 
mount. It seems clear that MarsHatt had in mind certain flov 
and breccias occurring low in the First Major Eruptive Phase 
Dunedin Volcanic Complex (q.v.) but, failing redefinition, tli 
term should not be used in a stratigraphic sense. | 


(D.S. Coomss). 


MOUNT CHARLES INTRUSIVE SHEET ........... Eoce: i 
(North-east Otago). H 
Benson (W.N.), 1943. Basic Igneous Rocks of East Otago, e 0 

Trans. roy. Soc. N.Z. 73, 124. A 
Described as a probably gravitationally differentiated doler « 

sheet, intrusive into latest Cretaceous sediments about the clei 

of Eocene times. The expected nature of the sheet has since be < 

confirmed. i 

(W.N. Benson). M 
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MOUNT CRONIN BASALT 
(Otago). 
Park (J.), 1904. On the Geology of North Head, Waikouaiti. 
Trans. N.Z. Inst. 36, 419. 


A name of doubtful stratigraphic significance applied to a 
basalt flow at the summit of Mount Cronin, Waikouaiti North 
Head, where it overlies the Waikouaiti Leaf Beds (q.v.). See also 
Dunedin Volcanic Rocks. PARK also used the name Mount Cronin 
Gravels for coarser members of his Waikouaiti Leaf Beds. 

) (C.A. FLEMING). 
MOUNT DONALDS BEDS o Upper Oligocene-Miocene 
| (North Canterbury). 


| Hector (J.), 1887. Progress Report. N.Z. geol. Surv. Rep. geol. 
Explor. 1886-7, 18, x1. 


| An obsolete name for the Mount Brown Beds. 
(R.P. SUGGATE). 


A A i Oe = A A oe ? Pliocene 


MOUNT HARPER BEDS ................5. Upper Triassic 
(West Canterbury). 


Haast (J.), 1864. Report on the Geological Survey of the 
ovince of Canterbury. Proc. prov. Council Canterb., Session 
E, 5. 

Conglomerate, gritty sandstone, and shale containing nume- 
wus plant impressions and coal, cropping out on and near 
t Harper, on the N side of the Rangitata River. Differences 
saphasized by Haast between the composition of conglomerate 
lebbles in the Clent Hills and of those at Mt Harper are not 
“bstantiated (SpricuHt, 1938, 15, 18), and these beds may be in- 
uded in the Clent Hills Formation. 

(G. WARREN). 


ONT HARRIS BEDS oes e rererere twee Upper Oligocene 
(Canterbury). 


Hector (J.), 1884. Progress Report, 1883-4. N.Z. geol. Surv. 
iep. geol. Explor. 1883-4, xın (table). 


Hurton (1876, 593) described fossils collected by Haast from 
jount Harris on the watershed between the lower Waihao and 
jaitaki rivers, placing them in his « Pareora Formation » toge- 
‘her with other fossils which Haast believed from field evidence 
f belong to a lower horizon. Thus began a prolonged controversy 
|. the position and age of the Pareora and associated beds in 
laihao Valley, and their correlation with similar beds in N Otago 
tee Pareora Series). McKay (1882a, 65) stated regarding the 
unt Harris section: «In this the fossiliferous Pareora beds 
ss downwards into unfossiliferous sands... these in turn resting 
lnformably on the Waihao limestone...». Hector (1884a) for- 
uly introduced Mount Harris Beds under « b. Pareora Series », 
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subdivision of « IV. Lower Miocene Formation ». THomson (1914 
map fac. p. 159) mapped the Mount Harris Beds, briefly describec 
as loose sands with shell beds. ALLAN (1927, 266, map) mapper 
« Mount Harris clays and marls» in the Lower Waihao Basin 
South Canterbury, supplied fossil lists, and (p. 305) correlate 
them with the Awamoan Stage, and also discussed them histori 
cally in connection with the long-disputed Tertiary succession o 


the region (pp. 269-73). (M. Gace). 


MOUNT HERBERT LAVAS ............ ? Early Pleistocen 
(Banks Peninsula). ) 
Sperct (R.), 1908. On a Soda Amphibole Trachyte fror 

Cass’s Peak, Banks Peninsula. Trans. N.Z. Inst. 40, 178 (Mour 

Herbert Series). 
< The lavas which come from Mount Herbert ». Sprtcur (192' 

255-7) described the lavas as basaltic, with the youngest an ari 

desite, and later (1933, 41-51) suggested a late Pliocene or ear]| 


Pleistocene age. (R.P. Suceate). 


MOUNT IWITA! BEDS oo now e E Upper Cretaceot) 
See: HERBERT FORMATION. | 


MOUNT MISERY COALBEDS .......... Upper Cretaceo! 
(Otago). ! 
Cox (S.H.), 1879. The Tuapeka Cements. N.Z. geol. Sur 

Rep. geol. Explor. 1878-79, 45. f 
Mentionned only in a table, as doubtful correlative of ti 

auriferous cements of the Tuapeka district. Undefined and 0 | 


solete. (L.E. OBORN). | 
MOUNT MISERY RHYOLITES .......... Upper Cretaceo, 
(North Canterbury). | 


JOBBERNS (G.), 1926. Geology of Cordy’s Flat, Malvern Hil 
Canterbury. Trans. N.Z. Inst., 56, 218. [l 


Volcanic rocks of rhyolitic composition which JOBBER 
suggested have built the domed shaped Mt Misery (1910 ft) in 4 
Malvern Hills « by the slow accretion of a viscous lava by enc} 
genous growth ». Petrographic examination has shown local va! 
iations of rock type within the flow. « The phenocrysts inclui 
quartz of variable sizes often showing considerable corrosion’ 
the edges and sometimes brecciation, suggesting movement wF 
cooling. Orthoclase is an abundant constituent with rare plag" 
clase. Garnets, if present, are clear and well preserved or co 
pletely weathered to a deep brown ferrous substance like })) 
matite. Biotite in scattered flakes may show alteration to mi 
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ondary patches ». Their age is determined by the interbedding 
of rhyolite tuffs and conglomerate with Cretaceous coal. 


(L.E. OBorn). 


MOUNT NICHOLAS MORAINE .......... Late Pleistocene 
(Western Otago). 


Park (J.), 1909. The Geology of the Queenstown Subdivision. 
NZ. geol. Surv. Bull., 7, 30. 


A lateral moraine extending from Von River to Beach Bay 
on the SW side of Lake Wakatipu, composed of mica-schist and 
greywacke blocks, mingled with fluvio-glacial drifts mainly of 
greywacke and quartzose material. 

(R.P. SUGGATE). 


MOUNT PEEL BANDS A and B ......... Upper Ordovician 
| (North-west Nelson). 
| Keste (R.A.) & Benson (W.N.), 1929. Ordovician Graptolites 
lof North West Nelson. Trans. N.Z. Inst., 59, 843, 844. 

Fossiliferous Llandeilian members of the Mount Arthur 
Group (q.v.). 


(A.R. LILIE). 


MOUNT PLEASANT ANDESITES .............. ? Pliocene 
(Banks Peninsula). 

SPEIGHT (R.), 1908. On a Soda Amphibole Trachyte from 
-asss Peak, Banks Peninsula. Trans. N.Z. Inst., 40, 178 (Mount 
“ieasant Series). 


An obsolete name for the Lyttelton Andesites (q.v.). 
(R.P. SUGGATE). 


NEPOTIS; BEDS sieaa aesae o eas aenn Middle Triassic 
(Canterbury). 


1 Haast (J.), 1874. Notes on the Geology of the Clent Hills and 
fount Somers Districts. N.Z. geol. Surv. Rep. geol. Explor. 
872-73, 5. 

The term was originally used to indicate a group of dark 
ale, sandstone (sometimes ferruginous or calcareous) and a 
‘ew beds of conglomerate consisting of boulders and pebbles of 
ight coloured slates, pieces of bone and broken shells, which crop 
Mat in Rocky Gully on the northern spurs of Mount Potts, Ran- 
Witata Valley. The discovery by McKay (1878c, 91) of plant beds 
¥ Tank Gully near Rocky Gully brought about the introduction 
1- Hector of two new terms: Mount Potts Spirifer beds and 
Mount Potts Glossopteris beds (q.v.). 

1 Haast considered the marine beds and the plant beds to be 
| closely similar age and continued to use the term Mount Potts 


Mids to include both until 1887. 
| (J.D. CAMPBELL). 
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MOUNT POTTS GLOSSOPTERIS BEDS .. Triassic-Jurassic 
(Canterbury). 
Hector (J.), 1887. Index to Fossiliferous Localities in New 
Zealand. N.Z. geol. Surv. Rep. geol. Explor. 1886-87, 18, 263. 


The term Mount Potts Glossopteris beds was introduced tc 
cover black shales and coarse gritty sandstones occurring ir 
Tank Gully, northern spurs of Mount Potts, Rangitata Valley 
(McKay, 1878c, 99). The black shales contain plant remains anc 
the following specie have been recognized by ARBER (1917, 6) 
Linguifolium lillieanwm Arber, Baiera robusta Arber, Taeniopteri 
thomsoniana Arber, Chiropteris lacerata Arber, and Thinnfeldic 
lancifolia (Morris). No specimens of Glossopteris were identified 
ARBER considered the age to be Rhaeto-liassic. 


(J.D. CAMPBELL). | 
MOUNT POTTS SPIRIFER BEDS .......... Middle i 
(Canterbury). 


Hector (J.), 1880. Collection illustrating the Geology an 
Natural History of New Zealand. App. Off. Cat. N.Z. Court. in 
Exhib., Sydney, 1879, 4. | 

The term Mount Potts Spirifer Beds was introduced b) 
Hector and used by members of the Geological Survey to indi: 
cate the group of beds which Haast (1874a, 5) had termed Mour 
Potts Beds (q.v.). Shales, conglomerate consisting of boulde 
and pebbles of light coloured slates, pieces of bone and broke: 
shells, and sandstones were included. The beds crop out in Rocki 
Gully, northern spurs of Mount Potts, Rangitata Valley. i 

The fossils include Mixosaurus hectori Lyddeker, Daonel’ 
apteryx Marwick, Spiriferina trechmanni (Wilckens), S. kath» 
kuana Trechmann, S. carolinae Trechmann, Athyris kaihikuar) 
(Trechmann); they indicate a Kaihikuan age (Ladinian). j 


(J.D. CAMPBELL). | 


MOUNT ROBERT GROUP (SERIES) ............. Triassien 
(South-east Nelson). ji 


i 
HENDERSON (J.) & Fyre (H.E.), 1935. Printed maps to accon! 
pany. N.Z. geol. Surv. Bull., 36 (unpublished). 


A local name applied to greywacke, quartzite, argillite a 
conglomerate exposed in the region SE of Lakes Rotoiti and R 
toroa and named after a prominent peak in the area. The roc! 
are unfossiliferous except for the report of the Upper Triass> 
fossil Monotis richmondiana Zittel in an argilite pebble near La! 
Rotoiti (WELLMAN, GRINDLEY & Munnen, 1952, fig. 1). H 

The Mount Robert Group was considered to rest unconfc i 
mably on an older and more metamorphosed Glenroy Gro 
(q.v.) but a gradational transition is now recognized, with a’! 
abrupt changes in metamorphic rank due to post-metamorplif: 
faulting. | 


a 
| 
l: 


| 


Í 


| 
| 
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The rocks of the Mount Robert Group fall within the lower 
subzones (Chl. 1 and 2) of the Chlorite Zone of metamorphism. 


(J.J. REED). 


MOUNT ROYAL IRONSTONE ......... ? Upper Cretaceous 
(Otago). 
| Hector (J.), 1892. Progress Report. N.Z. geol. Surv. Rep. geol. 
Explor. 1890-91, 21, tm. 
| Iron ore, forming concretionary masses in greensand over- 
ying coal seams, on the lower slopes of Mount Royal and in 
leasant Valley, near Palmerston, Otago. Not used in a strati- 


| aphic sense. (C.A. FLEMING). 


MOUNT SOMERS VOLCANICS .......... ? Upper Mesozoic 
| (West Canterbury). 


_ Hector (J.) in Cox (S.H.), 1877. Report on the Geology of 
the Mount Somers District. N.Z. geol. Surv. Rep. geol. Explor. 
876-7, 2 (Mount Somers volcanic series). 


Tufis and flows rocks exposed over a large area of high 
country near the head of Ashburton River. Three phases are 
cognized by SpeiIcHT (1938, 19-35) : (i) a first period of rhyolite, 
most entirely fragmentary, (ii) dacite and andesite in flows and 
*agmentary beds, and (iii) a second period of rhyolite in massive 
ows with interstratified pyroclastics. 

The volcanics are stratigraphically above the Clent Hills 
srmation and are consequently Jurassic or younger; probably all 
(re pre-Tertiary, but possibly some of the rhyolites are younger. 


(G. WARREN). 


“OUNT (ST.) MARY FORMATION (SERIES). Middle Triassic 
(Otago). 
Park (J.), 1904. On the Discovery of Permo-Carboniferous 
ocks at Mount Mary, North Otago. Trans. N.Z. Inst., 36, 445, 
6, 447-53. 


The rocks occur on the N flank of Mount St. Mary in NE 
dtago, at an altitude of over 5,000 ft, and some 500 ft from the 
mmit and are the source of fossiliferous boulders in Waitaki 
‘alley discovered by McKay (1882a, 77). Park (1918, 13) later 
rrected his original use of the name Mount Mary to Mount 
t. Mary. He usually termed the unit a « Series», but once a 


ils about 20 ft apart, the lower 6 ft thick, the upper 3 ft thick. 
) Bed of pebbly conglomerate and sandstone varying from 
ft to 6 ft thick, and separated from the upper fossiliferous zone 
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by several feet of flaggy claystone. (e) Grey indurated sandstones 
and flaggy claystones. 

Park stated that the beds dip 60° SW (towards the Centra 
Otago Schist) and considered that the fossiliferous beds underlie 
the conglomerate. Later views on the geology of rocks bordering 
the schist make it likely that the beds are overturned away fron 
the schist and that the sequence observed by Park is inverted 
i.e. the fossiliferous beds are younger than the conglomerate 

The beds pass down with apparent conformity to the Kurov 
Schists and the upper limit is at the summit of Mt St. Mary 
Park did not state the thickness of the unit, but stated that th: 
apparent total thickness of rocks from the NE foot of the rani 
to the summit is not less than 10,000 ft. This includes subschistos! 
greywacke and argillite above the Kurow Schist. The fossiliferou| 
beds are phyllitic subschists and many of the fossils are slightl 
flattened and distorted. 

The fossils collected by PARK were submitted to F.W. Hurror 
who concluded that they were Permo-Carboniferous, an opinio 
confirmed by Dun. In 1910, without giving any new reason, PAR] 
referred them to the Triassic or Permo-Triassic. TRECHMAN 
(1918, 177) showed that the fauna is Triassic and belongs to th 
« Kaihiku Series ». Marwick (1953, 13) grouped the beds in th) 
Kaihikuan Stage of the Gore Series, the approximate Europea) 
equivalent of which is the Ladinian. In describing Hollanditeé 
parki from Mt St. Mary, WitcKeENs (1927, 49) supplied evidenci 
of Anisian age for some of the Kaihikuan. 

(B.L. Woop). | 


MOUNT STUART SERIES .............. ? Upper Paleozo 
(Otago). 
Cox (S.H.), 1879. N.Z. geol. Surv. Rep. geol. Explor. 1878-75 

24, 43, 45, 48. | 
From Mount Stuart (1,418 ft), 7 miles WNW of Milton, Otag 

« Fine grained laminated mica-schists more fissile and general 

lighter coloured than the underlying Kakanui Schist». N | 


currently in use. i 
(J. Marwick). | 

MOUNT TORLESSE ANNELID BEDS ............ ? Triass 
Hector (J.), 1886. Progress Report. N.Z. geol. S i 
Explor. 1885, 17, xxx. g Son vuru. il sen 


The name was applied by Hector to the greywackes in Ne 
Zealand containing the annelid Terebellina (= Torlessia) macka 
(Bather). The annelid has been recorded from the Carnian = 
Misol (JaworskI, 1915) but is probably not a reliable age t 
dicator. The beds are generally considered to be Lower Tria 


but this has not been confirmed by detail TR : 
to dated rocks. y detailed mapping in relati 


(G.W. GRINDLEY). 
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MOUNT TORLESSE FORMATION ........ Permian-Jurassic 
(Canterbury). 


Haast (J.), 1865. Report on the Geological Exploration of the 
West Coast. Proc. prov. Council Canterb. Sess., 24, 16 pp. 


The name Mount Torlesse Series was given by Haast to the 
preywackes of the Southern Alps and Canterbury foothills. At the 
time few fossils were known, but later discoveries have shown 
that most of the Canterbury greywackes are Triassic, some Per- 


mian, and some Jurassic. (G.W. GRINDLEY). 
MOUNT VERNON CONGLOMERATE ...... Upper Miocene 
: (Marlborough). 


= Park (J.), 1911. Some Notes on the Marlborough Coastal 
Moraines and Waiau Glacial Valley. Trans. N.Z. Inst., 43, 522-3 
[x Mt Vernon Drifts »). 


| «A great pile of fluviatile drifts over 1,200 ft thick », forming 
Vernon Hills, 2 to 5 miles S of Blenheim, and extending for 
{0 miles along the W side of Wairau Valley. Park interpreted 
lhe basal bed, 10-160 ft thick, well exposed on the Awatere side 
W Maxwell Pass, as moraine. K1nc (1934, 20) synonymised the 
Mount Vernon Drifts with the White Bluffs Conglomerate 
= Upton Conglomerates of KiNG, q.v.). See also Wairau Con- 


“omerate. (C.A. FLEMING). 
OUNT WELLINGTON BEDS ............. Upper Triassic 
(Nelson). 


Hector (J.), 1884. Progress Report. N.Z. geol. Surv. Rep. 
teol. Explor. 1883-84, 16, x1v (table). 


The term Mount Wellington Beds was introduced to designate 
group of Triassic beds at Mt Heslington (then Mt Wellington), 
elson, which could not be accommodated in Wairoa Series. 
icKay (1879a, 119) called them « Nautilus or Trigonia beds » 
d considered them to overlie the Wairoa Series; he therefore 
aced them in the Otapiri Series. The subsequent identification 
£ a Carnian ammonite from the « Nautilus bed » at Mt Heslington 
y TRECHMANN (1918, 183) placed the Mount Wellington Beds 
‘ithin the Wairoa Series. They would now be classed in the 


‘tamitan Stage (q.v.). (J.D. CampBELL). 
PUTERE GRAVELS oor ols ood ete eei Early Pleistocene 
_ (Nelson). 


_ Hecror (J.), 1879. Progress Report, 1878-79. N.Z. geol. Surv. 

ep. geol. Explor. 1878-79, 37. 

Gravels, including lignite beds in lower part, extending from 
Mountain west to the Lower Motueka and Wangapeka val- 

s. No defined type locality. The gravels, except the lower part, 
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(Moutere Gravels, continued) 


are generally decomposed and yellowish-brown in colour. They 
are several thousand feet thick. Hecror (1884a, x1v) and Cox 
(1884, 2) used the term Moutere Hills Beds and extended its use 
S to the upper Buller valley. 

Use of the term was further extended to the Ross-Greymouth 
area, Westland, by McKay (1894b, 49), this correlation being 
accepted by Morcan (19086). HENDERSON (1911, 314) used the 
term « Moutere drifts ». Morcan (1911, 73) abandoned the name 
« Moutere Gravels » in the Greymouth area of N Westland, pre- 
ferring the local name « Old Man Bottom », although still accept- 
ing correlation with the type Moutere Gravels of Nelson. 

The lower conglomerates, sands, clays, and lignites, originally 
part of the Moutere Gravels, were placed in a separate formation) 
the Glenhope «Series», by HENDERSON (1929, 287), following 
mapping by HENDERSON & Fyre (1927, 6); the term Mouterı 
Gravels was restricted to overlying gravels, almost everywher«¢ 
decomposed. This usage is now generally accepted (Kınc, 1939} 
554-5; TAYLOR, 1942, 34; SUGGATE & Couper, 1952, 108), as well a 
the distinction between the Moutere Gravels of Nelson distric 
and the Old Man (Bottom) Gravels of N Westland. 

co 


The only fossils are silicified tree-trunks and plant m 
fossils. The latter, from a local lens of clay and lignite at Ki 
(Courrr, 1954b, 136-9) include the extinct species Triorites wai) 
tahuensis and Polypodiites inangahuensis in a forest flora contain} 
ing modern Nothofagus and podocarps and show the Mouter! 
Gravels to be early Pleistocene (Lower Nukumaruan) in age: 


(R.P. Sucacate). 


| 
| 
MOUTERE (TERRACE) GRAVELS AND GLACIER DRIFT. | 
(Central Otago). Pleistocen 
Parx (J.), 1906. The Geology of the Area covered by th 
Alexandra Sheet. N.Z. geol. Surv. Bull., 2, 14, 19. i 
Gravels overlain by moraine (Clyde Moraine) with a fk 
terrace-like top, between the Clutha and Manuherikia valley 


(R.P. Suceare). | 


MOWHANAU PUMICE SAND .......... Lower Pleistocer)) 
(North-west Wellington). Jf 


Fremıne (C.A.), 1947. Standard Sections and Subdivisions « 
the Castlecliffian and Nukumaruan Stages in the New e | 
Pliocene. Trans. roy. Soc. N.Z., 76, 317. | 

A synonym of Kaimatera Pumice Sand (q.v.). 


(C.A. FLEMING). | 
4 


j 
| 


MUAUPOKO GREENSAND .............. Lower Oligocael 
(Wellington). | 


MacPHERSON (E.O.), 1949. The Otaihanga faulted outlier ar! 
notes on the greensand deposit. N.Z. J. Sci. Tech., B30, 70-81) 
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This formation disconformably overlies the Otaihanga Quart- 
zite (q.v.) and at the type section, Muaupoko Stream, is about 
850 ft thick. The Tertiary beds in this locality represent an outlier 
of covering strata, faulted into basement greywackes of pre- 
Cretaceous age. 

The basal bed of the formation has yielded casts of Mollusca 
and Brachiopoda and a mudstone member, Foraminifera of pro- 
bable Whaingaroan (Lower Oligocene) age. 

(G.R. STEVENS). 


N 


NAPIER LIMESTONE (BEDS, MARLS) .. Lower Pleistocene 
(Hawkes Bay). 


: BucuHanaN (J.), 1870. On the Wanganui Beds (Upper Tertiary). 
‘Trans. N.Z. Inst., 2, 164 (Napier Beds). 


| Equivalent of the Scinde Island Limestone (beds, marls). 
(J.T. KINGMA). 


BPePIER SERIES) . occ. eee od E cele’ Lower Pleistocene 
(Hawkes Bay). 


| HEcTOoR (J.), 1884. Progress Report. N.Z. geol. Surv. Rep. geol. 
¥xplor. 1883-84, 16, xm (table); 1886, Outline N.Z. Geol., 39, 47. 


The term is rather vague, but is approximately equivalent to 
ie Petane Series. 


‘is. 


(J.T. KINGMA). 


PASEBY GREENSAND (SERIES, BEDS) .. Lower Oligocene 
(Central Otago). 


FERRAR (H.T.), 1927. Naseby Subdivision. N.Z. geol. Surv. 
‘ist annu. Rep. (n. s.), 9 (table); 1939. N.Z. geol. Surv. Bull. n. s. 
9, 25 (table), 56-60. 

About 125 ft of shelly greensand occurring at the Govern- 
aent dam one mile W of Naseby (type locality), in Kyeburn 
alley and a few other localities in the Naseby district, overlain 
y the terrestrial quartzose Wedderburn Formation and under- 
ain by the terrestrial quartzose Hogburn Formation. The abun- 
t microfaunas and macrofaunas are of Duntroonian (or possi- 
y Waitakian) age. For a recent re-examination see HARRINGTON, 
955, 593. 

_ ~The Naseby Greensand was deposited near the inland limit 
t the shallow sea that advanced W on to the South Island from 
Kata to Landon times. During this transgression greensands were 
Neposited as a near-shore facies belt along almost the whole E 
e of the South Island in Dannevirke, Arnold and Landon times, 
ud there are several correlatives of Naseby Greensand in regions 
| the NE and SE (Otiake, Wharekuri). To the W of the green- 
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(Naseby Greensand, continued) 


sand facies belt lay the terrestrial quartzose Middle Coal Meas- 
ures and to the E a marine limestone facies (see WELLMAN, 1953, 
32, figure, and Horniprook & HARRINGTON, 1957, figure). 


(H.J. HARRINGTON). 


NASEBY RED BOTTOM]... science ? Lower Cretaceous 
(Central Otago). 


HENDERSON (J.), 1923. Notes on the Geology of the Naseby ' 
District. N.Z. geol. Surv. 17th annu. Rep. (n. s.), 12. | 


The word « bottom» is a miner’s term for beds forming the. 
floor of alluvial gold workings (see also Maori Bottom and Blue 
Bottom Formation). The Naseby Red Bottom is the upper half of) 
Kyeburn Formation (q.v.). | 

(H.J. HARRINGTON). 
NEW BRIGHTON CONGLOMERATE. { 
See: OHAI GROUP. 


NEW RIVER SERIES Sc?) i. Ress Upper Torti 
(North Westland). 


McKay (A.), 1894. On the Geology of the Northern Part of. 
Westland and the Gold-bearing Drifts between the Teremakau? 
and Mikonui Rivers. N.Z. geol. Surv. Rep. geol. Explor. 1892-93 


22, 43 (table). j 


A name cited but not defined by McKay (1894b) and Morcar! 
(1911, 62) and not otherwise used. Now obsolete. ; 


(R.P. Suceate). ! 


NGAPARA BEDS ................ Upper Cretaceous-Eocent - 
(Otago). i 
Park (J.), 1910. The Geology of New Zealand (Whitcombe &. 

Tombs, Ltd.), 120. | 


Introduced as « Ngapara quartz grits, shale and brown coals 
representing in Oamaru district the « Kaikorai Coal Measures 34 
« Kaikorai Beds », etc., the basal systematic division of the « Gall 
maru Series ». Park (1905, 492) had already used Awamoko Bed 
for the same strata, and THomson (1916a, 35) subsequently base’) 
the Ngaparan Stage upon them. Park (1918, 28-31; and map 
employed the Ngaparan Stage as a mapping unit in Oamar 
district. Continued use of either Ngapara or Awamoko for th » 
quartzose coal measures of the Oamaru district would involv » 
risk of ambiguity, the former through confusion with Ngaparahi 
an obsolete time-stratigraphic term for regional correlation, an . 
the latter through application also to metamorphic rocks. Gac) 
(1957) therefore introduced the name Papakaio Formation (4...) 


(M. Gace). | | 
| 


~~ 
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NGAPARAN STAGE ............ Upper Cretaceous-Eocene 


THOMSON (J.A.), 1916. On Stage Names Applicable to the 
Divisions of the Tertiary in New Zealand. Trans. N.Z. Inst., 48, 34. 


Proposed for the coal measure at the base of the Tertiary 
sequence in Oamaru district, the Ngapara Beds of Park (1905, 
q.v.), with Ngapara as type locality. THomson suggested that the 
name be restricted to non-marine beds, and that parallel series 
of marine and terrestrial stages be used for the New Zealand Ter- 
tiary. Although used as a classificatory term by several subse- 
quent writers, Ngaparan has never been defined paleontologically. 
On the basis of its spore and pollen flora, the Ngaparan at its 
type locality was classed in a biostratigraphic grouping termed 
« Sub-Bortonian and Sub-Kaiatan » (Middle-Upper Eocene) by 
CouPER (1953a, 8), but other coal measures so correlated are older 
(Sub-Piripauan, Upper Cretaceous). See under « Coal Measures ». 


) (C.A. FLEMING). 
ARARA GROUP eee eee cece Upper Cretaceous 
(North Canterbury). 


Hutton (F.W.), 1874. N.Z .geol. Surv. Rep. geol. Explor. 
(4373-74, 30, 37. 

Not based on a place name but on the Maori word for a rep- 
tile. Proposed for the lower part of the Waipara « Formation », 
il beds below the Amuri Limestone, « grey shales, and grey or 
reen, often very soft sandstones, which contain in places calc- 
syeous concretions, while in the N at Flaxbourne, the upper part 
asses into a calcareous sandstone. Near the base of the form- 
tion, beds of both brown and black coal occur at the Malvern 
“ils and thin seams of brown coal in the Waipara ». The name 


as not persisted. (J. MARWICK). 


iA TERIAN STAGE .........-ess000% ? Upper Cretaceous 


WELLMAN (H.W.), 1956. The Cretaceous of New Zealand. Resu- 
menes de los Trabajos Presentados, XX Congr. geol. internac., 
Mexico, 352. 
Introduced in a table as the uppermost stage of the Clarence 
teries (q.v.), as restricted by WELLMAN (1955a, 97), lying above the 
Totuan and below the Arowhanan at the base of the Raukumara 
series. The stage is faunally characterized by four species of 
oceramus : I. n. sp. (aff. lamarcki), I. porrectus Woods (aff. api- 
Walis), I. striatus, and I. n. sp. aff. reachensis, and by the ammo- 
ites Hyphantoceras cf. reussianum and Gaudryceras subsacaya. 
_ -Type locality : In an unpublished manuscript. Dr H.W. WELL- 
Wan defines the type section, in the Motu Falls area, as about 
(500 ft of dark siltstone with bands of redeposited sandstone, 
Wing conformably between Arowhanan beds and the type Motuan. 
_ Distribution : The Ngaterian is represented in two localities 
| Northland with Inoceramus porrectus (in siltstone with bands 
redeposited sandstone), and by a variety of sediments in East 
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(Ngaterian Stage, continued) 


Cape Peninsula, by mudstone in Tangaruhe Stream (Whangai 
Range), by the upper part of the Porrectus Zone of Coverham 
(WeLLMan, 1955, 106) and by basalts and tuffs in the middle Cla- 
rence and Awatere rivers, Marlborough. 


Fauna : The largest Ngaterian fauna, from the tuffs of the 
middle Awatere Valley, includes Barbatia, Esalaevitrigonia meri- 
dionalis (Woods), Nototrigonia n. sp., Spondylus, Camptonectes, | 
Syncyclonema, Lima marlburiensis (Woods), Inoceramus porrec- | 
tus Woods, Panopea awaterensis Woods and Dimetobelus aff. su- 
perstes (Hect.), several of which also occur in the Arowhanan. 
Otoscaphites awanuiensis Wright was found at Port Awanui and 
Hyphantoceras cf. reussianum from a boulder (probably Ngate- 
rian) at Coverham. Foraminifera known from the Ngaterian of | 
Coverham and Tangaruhe Stream contain small distinctive Lagen- 
idae, Anomalinidae, Gyroidina aff. nitida, Neobulimina (tiny) 
species), Globigerina aff. cretacea d’Orbigny, Globigerinella aspera: 
(Ehrenberg) and Karrerulina clarentia Finlay. | 


Correlation : Otoscaphites is a key Turonian fossil in England. : 
The two Ngaterian Inoceramus species are related to Europe 
species with ranges overlapping in the Upper Turonian. | 

i: 


(C.A. FLEMING). 


NGAURUHOE: ASH AA E ET Holocene} 
(Tongariro National Park). 


GrancE (L.J.) & Hurst (J.A.), 1929. Tongariro Subdivisi 
N.Z. geol. Surv. 23rd ann. Rep. (n. s.), 6. 

Andesite ash and scoria from Ngauruhoe, etc. Type locality j 
district surrounding the active volcano Ngauruhoe. 

GRANGE & Hurst used Ngauruhoe Shower to include andesite: 
showers, overlying the Taupo Pumice Shower, that had thei} 
source in Ngauruhoe, Ruapehu, and other recently active volca 
noes nearby. Grance & Taytor (1931, 7) and GrancE (1931, 229! 
231; 1937, 77, 79) described the distribution of the shower. It i 
still accumulating: Beck (1951, 10) mapped the distribution of al 
from the 1945 eruption of Ruapehu. The ash has been describe} 
pedologically (N.Z Soil Bureau, 1954) and chemical analyses ari 
given by OLIVER (1945, 29) and ALLEN (1949, 193). | 

(D.R. GREGG). | 

i 
NGAWHA LAKE BEDS .............. Pliocene an 
(Northland). i 


BeLL (J.M.), 1909. Geology of the Whangaroa Subdivision 
N.Z. geol. Surv. Bull., 8 (n. s.), 58-59. i 


The Ngawha Lake Beds consist of irregularly stratifie | 
highly carbonaceous lacustrine sands and clays with occasioni 
unconsolidated grits. Cinabar occurs in the hydrothermaly alter|| 
ed sediments. The beds are exposed at the Ngawha thermal centri!) 


Omapere S. D. (R.F. Hay). | 
ij 
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NIDD SANDSTONE AND MUDSTONE .. Upper Cretaceous 
(Marlborough). 


THOMSON (J.A.) in Woops (H.), 1917. The Cretaceous Faunas 
of the North-eastern Part of the South Island of New Zealand. 
N.Z. geol. Surv. pal. Bull., 4, fig. 2; 1919. Trans. N.Z. Inst., 51, 314. 


In the type area near the junction of Nidd Stream and Sawpit 

Gully, Clarence Valley, the Nidd sandstones and mudstones 
(550 ft) were described by THomson as «sandstones with a 
greenish tinge, 1 ft to 2 ft in thickness, separated by 6 ft to 20 ft 
of mudstones. Both sandstones and mudstones contain in abun- 
dance a large Inoceramus. They are followed, up the Nidd, by 
sandy mudstones which become flinty above ». THomson believed 
this formation to be underlain by the Cover Creek Mudstone and 
everlain by the Sawpit Gully Mudstone both of which contain 
fossils dated by Woops as Albian-Cenomanian. Marwick (1926b, 
379) correlated the formation with the Mangaotane Mudstone of 
East Cape Peninsula, from the presence in both of Inoceramus 
bicorrugatus Marwick. 
According to WELLMAN (1955a, 93-118) the section at Cover- 
mam is strongly folded, so that the Nidd Sandstone occupies a 
synclinal position between two belts of older mudstone (Cover 
Creek and Sawpit Gully mudstones of THompson). He considered 
E. bicorrugatus a relation of I. inconstans Woods and correlated 
the formation with the Lower Senonian (Bicorrugatus Zone of 
Naukumara Series, now Mangaotanean Stage, q.v.). 


(C.A. FLEMING). 


“ORTH CAPE FORMATION. 
See: PAKAWAU GROUP. 


WORTH RANGE BEDS ........... ? Lower-Middle Triassic 
(Southland). 


Coomes (D.S.), 1950. The Geology of the Northern Taringa- 
ura Hills, Southland. Trans. roy. Soc. N.Z., 78, 426-448. 


Definition : Between the NE-facing escarpment of North 
nge and the main Kaihikuan fossil beds on White Hill and 
Nether Hill about 2 miles to the SW «there are about 13,000 ft 
f largely unfossiliferous strata, all essentially conformable. The 
west 10,600 ft form a well-defined lithologic group named here 
he North Range Beds. They make up the main mass of the North 
lange and its south-east continuation, Pig Range, while the 
[pper members floor the Stag Stream lowland and the lower 
jorth-eastern slopes of White Hill and Wether Hill... » (Coomss, 
p. cit., 430). The upper limit of the North Range Beds was 
rawn tentatively at the base of « The lowest granite-bearing 
onglomerate outcropping along the north-east foot of Wether 
lH... > (op. cit., 434). 


Description : At the type locality the North Range Beds have 
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been subdivided into 8 units consisting of siltstones, lithic and 
vitric andesitic tuffs, volcanic greywackes and minor volcanic 
conglomerates. Beds of vitric tuff, varying from a few inches to 
450 ft thick, have been converted to impure heulandite rock or 
more commonly to laumontite (Coomss, 1954, 65). 

The North Range Beds conformably underlie fossiliferous 
Kaihikuan (Ladinian) and are presumed to be post-Permian. 


Distribution : The North Range beds undoubtedly continue SE 
into the Hokonui Hills, and may be at least partly equivalent 
to similar strata mapped as «Middle Triassic? » by WATTERS 
(1952, 469) and as Wairuna Peak Beds (Lower Gore Series) by 
Woop (1956, 53). | 


Fossil Content : In the type locality the North Range Beds 
contain fragmental plant remains, and in their upper members 
Daonella sp., Lima sp., annelid tubes and crinoid columnals 
Ammonites from near the top of the Wairuna Peak beds ar 
considered to suggest Etalian age (Woop, 1956, 55). 


| 
Í 
| 
| 
| 


(D.S. Coomss). 
| 
NOTOCENE. | 
See: NOTOCENOZOIC. i 
NOTOCENOZOICS. T TTN: Upper Cretaceous-Pleistocent. 


Cotton (C.A.), 1954. Notocenozoic, the New Zealand Creta 
ceo-Tertiary. N.Z. Science Review, 12, 105-112; 1955. Review ol 
the Notocenozoic or Cretaceo-Tertiary of New Zealand. Trans) 
roy. Soc. N.Z., 82, 1071-1122. 


Notocenozoic was substituted by Corron for « Notocene» o 
THOMSON (1917, 408). The latter name, as defined by THomson 
was applied to a period (or era) which began with an Upper Cre 
taceous transgression, following post-Hokonui orogeny, and whic! 
he believed to have been brought to an end by an emergence d 
the whole New Zealand region during the Kaikoura orogeny. 
though it is clear now that end members of a sequence of for) 
mations deposited in such a « Notocene » period are still emer! 
ging. The underlying idea has been found generally acceptabl) 
in so far as it implies the existence of a conformable sequence (| 
late Cretaceous and early Tertiary formations, but it has bee 
misunderstood by some to imply also a complete absence of eve) 
local breaks in the sequence and to deny the presence in som} 
districts of strong angular unconformities within the Notocenc 
zoic. 

Corton claims that the unit named is so large that it is bette 
treated as an era rather than as a period, and that its name shoul 
therefore be changed from Notocene to Notocenozoic. 


(C.A. Corton). 


f 


| 
| 
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MO ROPRPEEISTOCENE oe sb leee oan aie bwid acest Pleistocene 


THOMSON (J.A.), 1917. Diastrophism and other Considerations 
in Classification and Correlation, and the Existence of Minor 
| Diastrophic Districts in the Notocene. Trans. N.Z. Inst., 49, 397- 
1 413. 


The name, Notopleistocene, which THomson proposed for the 
Hperiod or epoch following the Kaikoura orogeny, whatever its 
idate, and continuing to the present day, has been mistakenly 
jregarded as a synonym for Quaternary (Mor«an, 1926, 273-282). 
[The period so defined does not, however, begin at the Pliocene- 
Pleistocene boundary. 

According to definition the Notopleistocene began only after 
the Kaikoura orogeny had terminated the Notocene (Notoceno- 
zoic); but, if Kaikoura earth movements have not everywhere 
imade an angular-unconformable gap in the marine succession 
Kef. Te Punca, 1957a, 328-341), the break between theoretical 
WNotopleistocene and theoretical Notocenozoic is invalidated, and 
üf marine strata which are conformably a part of the theoretical 
WNotocenozoic sequence are still emerging it can be claimed that 
e hypothetical Notopleistocene epoch has not yet begun. 


(C.A. Corton). 


STON TALSPT S424 DAP be ie pe ermine Mn eA ee Pliocene 
(North Westland). 


Morean (P.G.), 1911. Geology of the Greymouth Subdivision, 
Forth Westland. N.Z. geol. Surv. Bull., 13, 62, 68. 


Local name for bluish sandstones in which the upper hori- 
zans are interstratified with conglomerate, within the Blue Bottom 
formation. When weathered these beds are yellowish. The name 
Jr no longer used. 

(F.E. Bowen). 


RSET MD OLN LoD ED Sains uresa realiri nE E Triassic 

(South Otago). 

Hector (J.), 1877. Progress Reports, 1873-74. N.Z. geol. Surv. 
“ep. geol. Explor. 1873-74, xiv. 

Nugget Point Beds (or Kaihiku (Kahihu) Series) denoted the 
"Triassic rocks forming the coast at Nugget Point and Kaihiku 
‘ange, overlying the schist and underlying the Jurassic Putataka 
md Mataura Series. The discovery of the conformable relation- 
‘Whip between the Triassic and Jurassic rocks and the division 
f the Triassic into smaller units caused the term to be abandoned. 


E. (J.D. CAMPBELL). 


IVUGGET POINT PLANT BEDS .................. Triassic 
4 (South Otago). 

i Park (J.), 1904. On the Subdivision of the Lower Mesozoic 
“hocks of New Zealand. Trans. N.Z. Inst., 36, 393. 
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The lowest beds exposed at Nugget Point, forming the pro- 
montory on which the lighthouse stands, containing broken and | 
indistinct plant remains and conformably underlying Kaihikuan 
fossil beds. Plant beds at Eighty-eight Valley and Mt Potts were: 
correlated with those at Nugget Point. The term in its stratigra- | 
phic sense was superseded by Aorangi Series of Park, 1910 (q.v.) 
but no formation name has been proposed to replace it. | 


(J.D. CAMPBELL). 


NUKUMARU BROWN SAND ............ Lower Pleistocene | 
(North-west Wellington). 


Fieminc (C.A.), 1947. Standard Sections and Subdivisions of 
the Castlecliffian and Nukumaruan Stages in the New Zealand | 
Pliocene. Trans. roy. Soc. N.Z., 76, 310. | 


Type formation of the Nukumaruan Stage, exposed in coastal | 
cliffs for half a mile SE from the NW end of Nukumaru Beach, | 
conformably overlying the Nukumaru Limestone and overlain by 
the Tewkesbury Formation. The Nukumaru Brown Sand at the 
type locality consists of loose fine to medium grained, brown,} 
fossiliferous sand, 95 ft thick, with concretionary bands and al 
tongue of shelly conglomerate, and contains abundant shalom 
water Mollusca (about 100 species) and other fossils, of which 
Patro undatus (Hutton), Lutraria solida (Hutt.), Pteromyrtea; 
dispar (Hutt.), Dosinia spp., Eumarcia plana Marwick, Zethalia | 
zelandica (A. Adams) and Alcithoe spp. are most conspicuous. i 

Nukumaru Brown Sand has been traced inland E to Manga- 
whero River at Ngaturi, as a rather ill-defined loose-sand phase} 
between the lenticular beds of Nukumaru Limestone and muddier | 
formations in the upper part of the Nukumaruan (Maxwell) 
Group). See also Fiemine, 1953c, 141-5. 


(C.A. FLEMING). 


(North-west Wellington). 


FLEMING (C.A.), 1953. The Geology of ‘Wanganui Subdivision | 
N.Z. geol. Surv. Bull., 52, 135. | 


The coquina limestone and shelly sands of the Wanganui 
coast section on either side of Nukumaru Beach were first des- 
cribed by Park (1887a) as two formations, Nukumaru Limestone) 
and Rotella Beds, and their fossils later studied by seen 


j 
i 
li 
NUKUMARU GROUP .................. Lower a 
| 


& MurpocH (1920, 115-28). The formations were subsequently 
referred to informally as Nukumaru Beds (Morcan, 1924a, 43) 
Nukumaruan Rocks (Laws, 1940, 34, 56) or Nukumaruan Forma- 
tion (ONGLEY, 1946, 201). FLemINnc (1953c) proposed the term Na 
kumaru Group, to include the following formations: Ohingait' 
Sand, Nukumaru (Limestone) Formation, Mangamako Shellbed 
Nukumaru Brown Sand, and Waipuru Shellbed. The group has 
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been mapped E across the Wanganui Basin from the coast at 
Nukumaru Beach (type locality) to the Turakina Valley, and 
beyond (by Superior Oil Co., under the name Petane Formation) 
to the flanks of the Ruahine Range. The group includes the type 
formation of the Nukumaruan Stage (q.v.). 


(C.A. FLEMING). 


NUKUMARU LIMESTONE .............. Lower Pleistocene 
(North-west Wellington). 


Park (J.), 1887. On the Geology of the Western Part of Wel- 
lington Provincial District and Part of Taranaki. N.Z. geol. Surv. 
Rep. geol. Explor. 1886-87, 18, 57, 63, 66. 


: Coarse detrital shell-limestone (coquina) consisting of broken 
shells, pebbles, and sand, in discrete lenses, separated by beds of 
sand, exposed along the coast for three miles W of Nukumaru 
‘Beach (type locality) striking NE into the Kai-iwi Valley, and 
thence E to Kaiwhaiki on the Wanganui River (Kaiwhaiki Lime- 
stone of Park). Further E the limestone tongues out into muddy 
sand with thin shellbeds. 

` The name Nukumaru Formation has been used (FLEMING, 
4953c, 137) for the sequence of sands and silts between the Ohin- 
aiti Sand and Nukumaru Brown Sand in which the Nukumaru 
Limestone occurs as lenticles of member rank, containing abun- 
fant shallow-water fossils (mollusc, brachiopod, echinoderm and 
~rripede shells) similar to those of the overlying Nukumaru 
“rown Sand, and classed in the Nukumaruan Stage. 


(C.A. FLEMING). 


UKUMARUAN STAGE ..............-:; Lower Pleistocene 


Marwick (J.), 1924. The Struthiolariidae. Trans. N.Z. Inst., 55, 
‘72 (table), 191 (as Nukumaruian). 


The fossiliferous sands at Nukumaru (= Rotella beds), first 
tudied by Park (1887a) and classed as Newer Pliocene, were 
rrelated with beds containing similar faunas in Hawkes Bay 
ad Wairarapa districts by McKay and Hector. The Nukumaru 
sction was next studied by Marsuatt (1919, 249) who proposed 
biostratigraphic unit « Nukumaru Series » to include also the 
atapiro and Petane beds (Hawkes Bay). This unit was renamed 
ukumaruian Stage by Marwick (1924, 191) and correlation with 
e- Petane clays was confirmed. The stage has been accepted by 
I subsequent writers, the spelling emended to Nukumaruan by 
[ARWICK in 1931. It is the penultimate stage of the Wanganui 
ries, lying above the Waitotaran and below the Castlecliffian. 


Type Section: The stage is based on the Nukumaru Brown 


and, a formation of the Nukumaru Group. In the type area, 
“tween Okehu and Waitotara River, west of Wanganui, the 


je 
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(Nukumaruan Stage, continued) 


following lithostratigraphic units are at present classed as Nuku- 
maruan (thickness in parentheses; youngest at top) : 


Upper Maxwell Formation (90 ft) 

Mangahou Siltstone (10 ft) 

Maxwell Group Middle Maxwell Group (30 ft): 
(Marahauan Substage) | Pukekiwi Shell Sand (25 ft) 
Lower Maxwell Formation (30 ft) 

Tewkesbury Formation (90 ft)| 

Waipuru Shellbed (12 ft) 

Nukumaru Group Nukumaru Brown Sand (95 ft): 
(Marahauan Substage) | Nukumaru Limestone (550 ft) 
Ohingaiti Sand (20 ft) 

Undifferentiated formations (c. 200 ft), 


Okiwa Group (part) Kuranui Limestone (20 al 


(Hautawan Substage) Hautawa Shellbed (inland only) (10 ft) 


The base of the section conformably overlies Waitotaran, the 
top is overlain unconformably by Castlecliffian. The Lower 
Middle and Upper Maxwell formations are non-marine, the res 
marine and mostly fossiliferous. i 


Fauna : Typical Nukumaruan fossils occur in the Nukumart, 
Limestone and Brown Sand, in the Waipuru Shellbed and in thi 
Tewkesbury Formation (Marahauan Substage). Lower formation | 
contain faunas intermediate between Waitotaran and Nukuma4 
ruan and are classed in a lower substage (Hautawan). The Puke’ 
kiwi Shell Sand and Mangahou Siltstone fossils differ from thos 
of the Marahauan and may later be separated as a third substa 

The Nukumaruan fauna is distinguished from that of th” 
underlying Waitotaran by high percentage of living genera an 
species, by absence of many Miocene and Pliocene Molluse 
(such as Manaia, Mesopeplum crawfordi (Hutton), Eucrassatel 
Miltha, Maoricardium, Ovicardium, Pholadomya, Poľ nices, Fri 
ginatica, Mauicassis, Heligmope, Olivella) and from that of th) 
overlying Castlecliffian in the presence of the extinct genera ci 
subgenera Patro, Glycymeris s. str., Isognomon, Phialopecte 
(Hautawan only), Pteromyrtea, Mactrona, Spisulona, Lutraru; 
Raina, Eumarcia. There are many restricted species of whic: 
Tawera subsulcata (Suter), Chione crassitesta Finlay, Bassini 
parva (Marwick), Pelicaria convexa (Marw.), Struthiolaria fraz 
eri (Hutt.), and Murexsul espinosus (Hutt.) are characteristic. l 


Microfauna : The Nukumaruan microfauna, like those of tk’ 
Waitotaran and Castlecliffian, is not particularly distinctive an) 
is characterized rather by absence of species common lower i 
the sequence and by the last lingering occurrence of a few long 
lived Miocene or Pliocene lineages than by the appearance || 
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new forms. The following species persist: Haeuslerella parri 
Finlay, Bigenerina pliocenica Fin., Siphonaperta macbeathi Vella, 
Plectofrondicularia pohana Fin., P. pellucida Fin., Bolivinita po- 
hana Fin., Bolivina affiliata Fin., Rectobolivina striatula Cushman, 
Gyroidinoides zelandica (Fin.), Anomalinoides parvumbilia (Fin.). 
A Bolivinita close to the top Miocene to Lower Pliocene B. com- 
pressa Fin., occurs in a few Nukumaruan microfaunas and may 
be restricted to this stage. According to VELLA (1957, 55-57), Noto- 
rotalia zelandica rotunda is restricted to the lower Nukumaruan 
whereas the first appearance of N. zelandica zelandica marks the 
Upper Nukumaruan. 

| 


Plant fossils are known from the Maxwell Group (pollen and 
spores) and from other deposits less certainly dated. They differ 
from older fossil floras in the absence of many extinct forms 
ie.g. Nothofagus of extinct types and Triorites harrisii) but cannot 
pe distinguished from later floras. 

_ Distribution: Early correlation of fossiliferous deposits in 
fawkes Bay and Wairarapa with the type Nukumaruan has 
$en confirmed by later work. Nukumaruan rocks have been 
sapped from the type area around the N and E sides of Wan- 
anui Basin to Manawatu Gorge, where they enter into an arch 
lÊ sediments crossing the axial range into southern Hawkes Bay. 
ukumaruan faunas are recognized in thick widespread marine 
»allow-water sediments (coquina limestone, sands and silts) in 
če Wairoa Syncline, S of Wairoa, in central Hawkes Bay from 
apier to Te Pohue (about 11,000 ft thick) and S almost conti- 
sously in the Dannevirke and Eketahuna synclines to Palliser 
tay. In the N, the Wharekahika Group (East Cape Peninsula) 
ed the upper members of the Otahuhu Formation (Auckland 
sthmus) have been correlated with the Nukumaruan on slender 
sleontological evidence. 

In the South Island, marine Nukumaruan (mostly Hautawan 
ubstage) occurs in N Canterbury and Marlborough, and gravels 
ith poorly preserved fossils at Makihikihi, S Canterbury, are 
obably of this age. From plant microfossil evidence, the Kowai 
ravels (Canterbury), Moutere Gravels (Nelson) and Old Man 
wavels (Westland) and other non-marine deposits in Southland 
d in S Auckland have been classed as Nukumaruan. 


Climate and Correlation : Lower Nukumaruan Mollusca in- 
ude Subantarctic types (Chlamys delicatula (Hutt.), etc.), which 
parently ranged northward during a cold period. Glacial de- 
sits (varves and till) mark the Nukumaruan in parts of 
festland. Plant fossils suggest that late Tertiary cooling culmi- 
ited in the Lower Nukumaruan, when cool-climate vegetation 
(tended northwards of its present limits at sea level. As the 
derlying Waitotaran is correlated with the Astian-Plaisancian 
ges of Europe, the early Nukumaruan cool period is now 
related with the Calabrian-Villafranchian and classed as Lower 
‘eistocene. See also Ross Glacial Stage. 


(C.A. FLEMING). 
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NUKUMARU ROTELLA BEDS .......... Lower Pleistocene 

(North-west Wellington). 

Tomson (J.A.), 1916. On Stage Names Applicable to the 
Divisions of the Tertiary in New Zealand. Trans. N.Z. Inst., 48, 
36 (table). 

A synonym of Nukumaru Brown Sand, named from the abun- 
dance of the fossil gastropod Zethalia (= Rotella). 

(C.A. FLEMING). 


OAMARU DIATOMITE ............ Upper Eocene-Oligocene 


Reep (F.S.C.), 1947. A New Diatom from the Oamaru Dia- 
tomite. Trans. roy. Soc. N.Z., 76, 294. 


Marine diatomite from the Upper Eocene and Lower Oli- 
gocene of Oamaru district has provided beautiful preparations tc 
microscopists. The beds are ill-defined and unnamed members oi 
the Waiareka Volcanic Formation, and the name « Oamaru dia- 
tomite » has not been used by stratigraphers. 

(C.A. FLEMING). 


OAMARU STONE, LIMESTONE (ETC.) ...... Upper Eocent 
(Otago). | 
Park (J.), 1905. On the Marine Tertiaries of Otago and Can: 

terbury, etc. Trans. N.Z. Inst., 37, 492-6. 

Numerous references to Oamaru Stone, Building Stone, anu 

Limestone from 1863 onwards are mainly in a geographic ‘all 

the stratigraphic term for the roek being Ototara Limeston’ 

(q.v.). Park (1905) introduced Oamaru Stone systematically a' 

a subdivision of « Oamaru Series » of « Miocene » age, describe’! 

as «soft, pale grey calcareous rock principally composed ol 

comminuted corals and foraminifera ». Subsequently, Park (1916 

28, 51) recognized « Upper » and « Lower Oamaru stone » sepa 

rated by «Kakanui tuffs and breccias » (= Deborah Volcani} 

Formation). The « Upper » division, together with the « Deborah 

or «Kakanui» limestone, is now included in the McDonal | 

Limestone (GacE, 1957) and the lower portion, which contain) 

the main building stone deposits, in the Totara Limestone (q.v. 


(M. Gace). 


OAMARU SERIES (SYSTEM) .................... Tertiar, 
OAMARUIAN | 


Hector (J.), 1864. Geological Survey Department. Proc. Prot 
Council Otago, Sess. 18, Rep. 11, 92, 119. f 

Hector (1864, p. 119) compared limestone in the Queenstow 
district with «incoherent strata» of the East Coast « whic 
I have elsewhere distinguished as the Oamaru Series ». The re 
ference may be either to a list of fossils under this heading earlie 
in the same report (p. 92), or to his short account of the geolog 


|! 


| 
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of Otago, published in London in 1865 (128, table) (no doubt in 
existence earlier in MS) which lists « Oamaru or calcareo- 
arenaceous series », in a footnote synonymized with the Ototara 
Limestone of Mantell. HOCHSTETTER (1864, XXXIX), evidently aware 
of HEctor’s views, included in his classification of New Zealand 
strata « Ototara (Oamaru) Series (Provinz Otago) » under 
headings in German which were translated in the English edition 
of « Neu-Seeland » (1867, 58-60) as «1. Older tertiary Strata; 
B. Marine Strata», followed by the comment: « calcareoare- 
maceous, greatly abounding in foraminiferae and bryozoae » and 
by a partial list of the fossils described by MANTELL (1850, 329) 
from the Ototara Limestone. Oamaru Series was thus introduced 
as a local formation name, equivalent to Ototara Limestone. 
| HUTTON (1874) extended the Oamaru Formation as a unit for 
correlation beyond the Province of Otago, applying it in Marl- 
borough, Nelson and Canterbury with subdivisions «I. Ototara 
‘oup » (calcareous sandstones) and «II. Trelissick Group » 
Jelays, sandstones, limestones, volcanics); age, not older than 
pper Eocene. Hector (1877c, Iv) set up a classification of form- 
ations which omitted mention of Oamaru Series but correlated 
Aurton’s Trelissick Group with « V. Upper Eocene » and Ototara 
Group with «IV. Cretaceo-Tertiary ». Haast (1879, 251 (table), 
) continued to use Oamaru Formation as a correlation term, 
d Hector re-introduced Oamaru Beds as a subdivision of 
V. Upper Eocene» in a table (1881, 1; 1884a, xım). HUTTON 
&385b, 194, 206-8) introduced the Oamaru «System» of Oli- 
¡cene age. Several decades were to elapse before paleontology 
& New Zealand advanced sufficiently to resolve the disputed 
tecession, classification and age of the Oamaru beds, which be- 
sine disastrously involved in conflicting correlations of the 
fertiary strata in Otago with those in Canterbury, Marlborough 
iid the North Island. 

THOMSON (1916a, 30-1) recalled that Oamaru System had been 
sed in 3 distinct senses: (1) for part only of the Tertiary se- 
uence of the Oamaru District (excluding Awamoa Beds) (Hutton, 
85b); (2) for the whole Tertiary sequence at Oamaru, and its 
rrelatives (ParK, 1905, 492); and (3) for the whole Tertiary 

uence at Oamaru, their correlatives, and all beds elsewhere 

at are conformable with these correlatives, including Creta- 
sous (MARSHALL, 1912a, 22-8). THomson adopted the second of 
ese definitions as the basis for the « Oamaruian », and later 
917, 407) drew attention to the priority of Hecror’s (1864) use 
| Oamaru Series as a local lithologic term, and Hurron’s (1885) 
e-stratigraphic use of Oamaru System. Some authors there- 
er adopted Oamaruian in a context of classification and regional 
‘rrelation, but even as late as 1927 Morcan used Oamaru System 
a synonym for Oamuruian (1927, 37). Oamaruian was redefined 
| a grouping of named stages by ALLAN (1933, 92), but not re- 
ined in the later classifications by Fintay & Marwick (1940, 81; 
47, 229) and has since passed out of use. 


(M. Gace). 
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OAMARU- SILTS . a- oee ee ss E ee a ttn Pleistocene 
(North Otago). 
Park (J.), 1905. Marine Tertiaries of Otago and Canterbury. 
Trans. N.Z. Inst., 37, 515 (fig. 6). 
A name appearing only in the caption to a diagram, referring 
to superficial loess, and not subsequently used. 
(C.A. FLEMING). 


OHAIL GROUP les- aectieesacel. a Upper Cretaceous - Eocene 
(Southland). 


Couper (R.A.), 1952, in Couper & Suacate. The Stratigraphic 
Relations and Plant Microfossils of New Zealand Coal Measures. 
N.Z. J. Sci. Tech., B 34, 113. 

Upper, Middle, and Lower Ohai groups of the Ohai and 
Nightcaps coal measures, subdivided stratigraphically by F.E; 
BowEN (pers. comm.) were defined by Couper on paleobotanical 
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evidence. The Upper Ohai Group is now considered to be of 
Arnold (Middle and Upper Eocene) age, the Middle and Lower 
Ohai groups of Mata (Upper Cretaceous) age. 

In a revision of the nomenclature of the Ohai and Nightcaps 
coal measures, BowEN [Geology of the Ohai and Nightcaps Coal- 
field, N.Z. geol. Surv. Bull., 51, in preparation] restricts the nam 
Ohai Group to the former Middle and Lower divisions, the Uppe! 
division being renamed (formation names are here published for 
the first time) : i 


Nightcaps Orauea Mudstone kaa Uppe: 
Í 

Group Beaumont Coal Measures Ohai Group i 
Unconformity i 

Morley Coal Measures — Formerly Middl} 

Ohai Ohai Group : 
Group New Brighton Conglomerate — Formerly Lowell 
Wairio Coal Measures Ohai Group i 


The Wairio Coal Measures (100 ft) consist of mudstone, shalt 
sandstone, grit and thin coal with a basal conglomerate. Typ) 
section : junction of Morley Stream and Coal Creek. { 

The New Brighton Conglomerate (375 ft) has subordinati 
grit, sandstone, mudstone and shale bands and _ occasionall 
workable coal. Type locality: junction of Morley Stream an 
Coal Creek but the full thickness is not exposed. l 

The Morley Coal Measures (400 ft) consist of mudstone, shal! 
sandstone, and conglomerate, and the principal economic coi 
seams of the coalfield. A complete succession is nowhere see! 
and the sequence is variable in detail. 

The Beaumont Coal Measures (400 ft) consist of mudston 
shale, sandstone, fine conglomerate and impersistent coal sean. 
lying unconformably on the older formations and on Permis 
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and Triassic basement rocks, distinguished from the lower for- 
mations by characteristic ferruginous bands and nodules in the 
mudstones and shales. There is no well exposed section. 

The Orauea Mudstone (1,000 ft) is grey to brown sandy mud- 
stone with discontinuous bands of ferruginous nodules similar to 
those of the Beaumont coal measures, passing gradually upwards 
into finer-grained, lighter-coloured mudstone without ferruginous 
bands. There is no well exposed section. 
(F.E. Bowen). 


OHAKEA TERRACE ALLUVIUM .......:...06... Holocene 
I (North-west Wellington). 


| Te Punca (M.T.), 1952. The Geology of Rangitikei Valley. 
IN.Z. geol. Surv. Mem., 8, 26, 36-40. 


| Gravelly alluvium, dominated by greywacke pebbles, which 
veneers the Ohakea Terrace — the youngest (lowest) of a fiight 
bi seven major terraces in Rangitikei Valley. (The seven terraces, 
sted in order of decreasing age and height are: Burnand, Mar- 
yon, Greatford, Cliff, Porewa, Rata, Ohakea). Radiocarbon dating 
idicates that the Ohakea terrace was formed 3,050 += 200 years 
g0; the river has cut a trench about 100 ft deep and one mile 
ide in 3,000 years (TE Punca, 1953a). There are no buckshot 
avels (ironstone nodules) in soils developed on the Ohakea 
‘errace Alluvium (TE Punca, 1954). The volcanic ash prominent 
n older terraces (e.g. see Greatford Terrace Alluvium) is not 
esent on the Ohakea Terrace. Type locality : Ohakea district. 


(M.T. Te Punaa). 


AOUBRE ORMATION i.e oe enne e Seis are S Pleistocene 
(Wellington). 
ApKIN (G.L.), 1948. On the occurrence of natural artesian 
prings in the Horowhenua district. N.Z. J. Sci. Tech., B29, 266- 
9 


Fluviatile gravels, formed as a piedmont deposit by the pre- 
ent rivers of Manawatu district during the later portion of the 
ly Pleistocene. According to ApkKIN, these gravels underlie 
e Otaki Sandstone Formation (q.v.), but are exposed at the 
bouchures of the Otaki, Manawatu and Ohau rivers. The 
iaximum observed thickness is 530 ft in the Ohau fan at a point 
proximately 70 ft above sea level and 4.5 miles downslope from 
ie fan apex (altitude 345 ft). Unfossiliferous. 

(G.R. STEVENS). 


| . 
ANE STAGE cy.) e e ode os eee cle ads Upper Jurassic 
Marwick (J.), 1951. Series and Stage Divisions of New Zea- 
nd Triassic and Jurassic Rocks. N.Z. J. Sci. Tech., B 32 (3), 8-10; 
53. N.Z. geol. Surv. pal. Bull., 21, 28. 

The uppermost stage in the Kawhia Series (q.v.). The name 
tifrom Ohaua Point (= Nathan’s Point), Kawhia. 


212 
(Ohauan Stage, continued) 


Type section : on the S side of Kawhia Harbour; as originally 
defined, extending from about the mouth of Waikiekie Creek to 
Kinohaku Inlet. The type Ohauan conformably overlies the type 
Heterian and underlies the type Puaroan, but the boundaries 
have not yet been exactly determined by fossils. The type Ohauan 
fauna, on which the stage was based, is from well-bedded silt- 
stone with concretionary sandy bands between Waikiekie Creek 
and Takatahi, overlain at Ohaua Point by heavy conglomerate 
followed by sandstone and siltstone that extends E to Ahuahu and 
Kinohaku Inlet. 


Fauna : The concretionary siltstone of Kowhai Point contains 
Inoceramus haasti Hochstetter, Buchia malayomaorica (Krum- 
beck), Belemnopsis cf. aucklandica (Hochst.), and ammonites 
identified as Holcophylloceras cf. polyolewm Benecke, Aspido- 
ceras sp. and Kossmatia cf. richteri Oppel. The types of Ammon- 
ites novozeelandicus Hochstetter, collected in 1859, have been 
lost, and its classification is in doubt since no later specimens 
from the type locality agree with the illustration, which resembles 
Upper Tithonian Berriasella. The Ohauan fauna is probably 
Middle Kimeridgian. The most widespread and characteristic 
Ohauan fossils are Buchia malayomaorica (which ranges do 
into the Heterian) and Inoceramus haasti (which is restricted). 


locality to the lower Waikato Valley and S to about Awakini 
River, on the flanks of the Kawhia Syncline and further E a: 
Morrinsville. The beds at Puti Point and Motutara Bluff on the y 
side of Kawhia Harbour, and at Waikato Heads further N, in’ 
cluded in the Ohauan by Marwick, are now classed in the Pua’ 
roan Stage. i 


(C.A. FLEMING). | 


OHIKA "BEDS 2220.1, Spree ee eee Upper Jurassi 
(South-west Nelson). | 


WELLMAN (H.W.), 1951. Ohika Beds and the Post-Hokont 
Orogeny. N.Z. Jour. Sci. Tech., B32 (3), 11-38. | 


Sandstone, conglomerate, shale, and thin coal, with base! 
breccia, exposed in the lower Buller Gorge, the type sectio. 
being on the N side of Buller River from Stable Creek to De 
Point. The beds were first described by Hecror (in McKay, 18774 
The Ohika Beds rest unconformably on Greenland Group grey 
wacke or on quartz porphyry intruded into the greywacke. At tk! 
top they grade up into the overlying Hawks Crag Breccia, tk 
top being taken as the highest plant-impression horizon. i 

Plant-macrofossils determined by Dr A.B. Warkom (i 
WELLMAN, 1951c, 20) include fragmentary remains of Equisetiti| 
SP., ? Harringtonia sp., and Sphenopteris sp., all showing relatior! 
ships with Jurassic species. Plant microfossils described Ł 
Courer (1953c) include Perotrilites granulatus Couper, Raistrick! 
neozelandica Coup., Lycopodiacidites bullerensis Coup., Podocai; 


Distribution : Ohauan has been recognized N from the Re 
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dites major Coup., and Monosulcites aff. minimus Cookson: no 
wgiosperm pollen grains are known and Couper suggested an 
pper Jurassic age. 


(R.P. SUGGATE). 


HINGAITI SANDSTONE .............. Lower Pleistocene 
(North-west Wellington). 


Onctey (M.), 1946. Ground Water Resources of the Palmer- 
on-Wanganui Basin. N.Z. J. Sci. Tech., B 26, 201 (table). 


This formation was named and mapped in unpublished re- 
rts of Superior Oil Co. (N.Z.) Ltd (1943) from its clear expo- 
re in bluffs on the E bank of Rangitikei River at Ohingaiti 

e locality) W to Wanganui and E to the foothills of the Rua- 

e Range. Te Punca (1952a, 7, 11) described the type section 
der the name Ohingaiti Sandstone. At the type locality it 

mprises 40 ft of massive, loose medium-grained micaceous 
own sand» (Superior Report) overlying blue grey siltstone 
|the Okiwa Group conformably. To the E the Superior Com- 
my found that the sand becomes coarser and includes conglo- 
tratic shell limestone members, and to the S, it merges into 
ł ft of massive cross-bedded conglomerate with 2 to 3 inch 
Ibbles, N of Manawatu Gorge. To the W (FLEMING, 1953c, 136) 
* sand maintains its character as a medium grained rusty sand 
usionally conglomeratic contrasting with the underlying silt- 
es, from which it is locally separated by a bored surface and 
ion interval, and has been mapped as the basal formation of 
| Nukumaru Group. The upper limit of the formation is ill- 
zed, and is determined by gradation into muddy siltstones in 
=& (Rangitikei) or by a change to coquina limestone (Nuku- 
u Limestone) in the W. The Ohingaiti Sand varies in thickness 
ü: 20 to nearly 200 ft, depending on the position of the lowest 
tele of Nukumaru Limestone. It has been mapped to the 
st between Waitotara River mouth and Nukumaru beach. 
mtains no fossils, but interdigitates with the Nukumaru Lime- 
e, containing Upper Nukumaruan (Marahauan) Mollusca. 


(C.A. FLEMING). 


oo LUGS SUE sate 0 C4 Si as Lower Pleistocene 
(North-west Wellington). 


MING (C.A.), 1953. The Geology of Wanganui Subdivision. 
| geol. Surv. Bull., 52, 104. 


‘oposed as a substage of the Castlecliffian, for the Okehu 
p, lower Kai-iwi Group, and correlated beds, with an im- 
rished fauna characterized by the absence of many Nuku- 
genera (Patro, Veletuceta, Lutraria, Spisulona, Ptero- 
fea), by the last occurrence of Barytellina, the presence to- 
r of Leucotina, Xymene expansus (Hutton), Austrofusus aff. 
Iuamensis Finlay and Tawera aff. spissa (Deshayes) and by 

bsence of Putikian forms (e.g. Pecten). The type formation 
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(Okehuan Substage, continued) 


is the Okehu Shell Grit (q.v.). Two zones have been recognized 
the Zone of Austrofusus chathamensis, and the Zone of Bucci 
nulum caudatum Powell. 

The substage extends from Wanganui to Ashhurst, and i 
probably present in Hawkes Bay and Marlborough. The impov 
erished Okehuan fauna has been interpreted as the result of coc 
seas, perhaps during the second Pleistocene glacial phase. 


(C.A. FLEMING). 


OKEHUSGROUPS EE oo eae Lower Pleistocen 
(North-west Wellington). 


Fiemine (C.A.), 1953. The Geology of the Wanganui Subdiy 
ision. N.Z. geol. Surv. Bull., 52, 168-170. 


A name used to group the four lowest formations of tł 
Castlecliffian Stage in Wanganui district (Butlers Shell Congl 
merate, Lower Okehu Siltstone, Okehu Shell Grit, and Upp 
Okehu Siltstone) and their equivalents further E. These sed 
ments were deposited in the interval between two major rhy 
litic eruptions so that they show progressive decrease in pumi 
content. The group is 125 ft thick between Ototoka and Okel 
Streams on the Wanganui Coast (type locality), thickening | 
to about 450 ft in Turakina River and about 1,300 ft in Rang 
tikei River where it includes the Pakihikura Tuff as its basal fo 
mation. 

(C.A. FLEMING). 
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OKEHU PUMICE BEDS (oo. 22. -- Lower Pleisioaa 
OKEHU SANDY SHELL BEDS. 

(North-west Wellington). | 

Park (J.), 1887. On the Geology of the Western Part of wi 
lington Provincial District, ete. N.Z. geol. Surv. Rep. geol. Expl) 
1886-87, 18, 57, 62, 63. 

Synonyms of Butlers Shell Conglomerate, named from oi 
crop in railway ballast-pits in the Okehu Valley. 


(C.A. FLEMING). 


OKEHU SHELL GRIT |... eee Lower Pleistoct) 
(North-west Wellington). 


FLEMING (C.A.), 1953. The Geology of Wanganui Subdivisi! 
N.Z. geol. Surv. Bull., 52, 179. 


Strongly current-bedded shell-grit and muddy sand, conte 
ing many whole and broken shells and rare pebbles (1 in.) 
quartzite (but no pumice) at mouth of Okehu Stream (type lo 
lity) occupying lenticular depressions scoured in the Lower Oki 
Siltstone, so that its thickness varies from nothing to 25 ft. ' 
formation is overlain by the Upper Okehu Siltstone. It is the t 
formation of the Okehuan Substage (Lower Castlecliffian) | 
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ontains about 60 species of fossil Mollusca. It has been mapped 
t intervals between the coast and Wanganui Valley. 


(C.A. FLEMING). 


ERRU SILISTONE ieee aei re a en ace des Lower Pleistocene 
(North-west Wellington). 


FLEMING (C.A.), 1953. The Geology of Wanganui Subdivision. 
.Z. geol. Surv. Bull., 52, 177, 182. 

The Lower Okehu Siltstone and Upper Okehu Siltstone are 
vo formations of the Okehu Group (type section of Lower Castle- 
iffian Stage) exposed on the coast at the mouth of Okehu Stream 
ype locality), where they are separated by the Okehu Shell Grit. 

The Lower Okehu Siltstone conformably overlies the Butlers 
nell Conglomerate, and consists of 60 ft of finely laminated and 
assive blue grey silt and sand with a basal conglomerate (2 ft) 
mitaining characteristic rolled concretions (up to 12 in.), pebbles 
‘ greywacke, quartzite, and igneous rocks (about 1 in. diameter) 
sd fossil Mollusca. The Upper Okehu Siltstone consists of 17 ft 
| barren massive and finely laminated blue-grey muddy siltstone, 
ith a 2 ft basal fossiliferous conglomerate member, disconform- 
bly overlying the Okehu Shell Grit. 

Both formations have been traced inland for 17 miles to 
lakirikiri Valley, thickening to 90 ft. They contain abundant 
wer Castlecliffian Mollusca in their basal members. 

(C.A. FLEMING). 


BOVA GROUP . on cence cee es Pliocene-Lower Pleistocene 
(North-west Wellington). 


FLemING (C.A.), 1953. The Geology of the Wanganui Subdi- 
tion. N.Z. geol. Surv. Bull., 52, 125-7. 

A group name applied to a series of formations (few of which 
e been named) in Wanganui Basin between the mouth of 
titotara River and Ruahine Range, intermediate in stratigraphic 
ition between the type Waitotaran and the type Nukumaruan 
he Wanganui coast section. 
. In Wanganui district, the group includes (in ascending order) 
' Te Rimu Sandstone, Parihauhau Shellbed, Te Rama Shell- 
, Hautawa Shellbed and Kuranui Limestone (grading east into 
okonui Sand). In Rangitikei Valley, Superior Oil Co. mapped 
' Te Rimu Sand (as « Basal Nukumaruan Sand >), Hautawa 
bed, and Tuha Sand in a unit named « Lower Nukumaruan 
mation » (= Okiwa Group). The group is about 420 ft thick 
Gihe coast E of Waitotara River, 1,650 ft in the Turakina, then 
ning to 1,580 ft in the Rangitikei River and to about 140 ft N 
Manawatu Gorge. Superior Oil Co. classed the whole group as 
ier Nukumaruan (from its Foraminifera), but FLEMING placed 
Waitotaran-Nukumaruan boundary at the base of the Hau- 
a Shellbed, which marks the appearance of the cold-water 
mys delicatula (Hutt.). 
(C.A. FLEMING). 
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OKUKU- LIMESTONE -eane eee oe eee eae Upper Triass 
(North Canterbury). 


McKay (A.), 1877. Report on Weka Pass and Buller Distric 
N.Z. geol. Surv. Rep. geol. Expl. 1874-76, 39-40. 


Limestones cropping out on the eastern watershed of tl 
Okuku River near Lees Pass. Seven masses are known; they a 
coarsely crystalline, and of highly variable purity, colour ar 
fossil content. They contain the Norian fossils Monotis richmone 
iana Zittel, M. calvata Marwick (recorded as Mytilus probleme 
ticus by Hector [1881, xx1v]), and undescribed brachiopods, mo 
luscs, and polyzoans. The limestones occur as discontinuous ler 
soid (?) masses interbedded with spilitic lavas and ashes, various. 
coloured cherts, and normal indurated clastic sediments. 


(G. WaRREN). 
OKURACBRECCIA D ocrs a sunken eee Lower Mioces 
See: PARNELL GRIT. 
OLD MAN GRAVELS #920258 S605 Lower Pleistoce: 


(North Westland). 


McKay (A.), 1893. Geological Explorations of the Northe! 
Part of Westland. N.Z. Mines Dept Rep., C-3, 158, 170. | 


McKay used the miners’ term « Old Man Bottom », so nam 
because it commonly formed the « bottom » to the sold- ae 
late Pleistocene gravels. No type locality was defined and 1 
description given other than « gravels ». Later, Gorpon & McK} 
(1896, 4) noted the brown colour (due to decomposition and o:] 
dation) of the gravels. f 

No satisfactory description of these beds exists. As now us) 
the term Old Man Gravels is restricted to orogenic gravels 
post-Waitotaran (post-Pliocene) age, forming part of the se’ 
mentary sequence that extends unbroken from Pliocene to ea) 
Pleistocene in N Westland and the adjacent area of SW Nels} 
the Old Man Gravels are extensively (though not everywhe' 
deformed and also decomposed. 

Plant micro-fossils from carbonaceous clay lenses within % 
Old Man Gravels at Reefton Saddle include the extinct speq 
Triorites waitahuensis in the flora of a modern Nothofagus fo i 
with minor conifers, and were given a lower Nukumaruan /f 
by Couper & McQUEEN (1954, 398-420). 

Gace (1945, 138-159) described laminated fine (glacial) (i 
and boulder clay (Formation R7) interbededd with decompo 
conglomerate (Formations R6 and R8) that are lithologie® 
similar to the Old Man Gravels. The R7 formation, for wł 
the name «Ross Glacial Member » is here proposed, is lil 
to be at a stratigraphically low horizon in the Old Man Grav 
It is important as being the oldest glacial formation knowr’ 
New Zealand. 


(R.P. SUGGATE). i 
| 
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MARU SHELLBED ....6.2.0.ccccecccs Lower Pleistocene 
(North-west Wellington). 


Fiemine (C.A.), 1953. The Geology of Wanganui Subdivision. 
.Z. geol. Surv. Bull., 52, 1953-5. 


Grey medium-grained, muddy sandstone (10 ft), containing 
bundant well-preserved Mollusca (Poroleda, Tellinella, Zenatia, 
elicaria, Buccinulum caudatum Powell, Poirieria, etc.; 60 spss 
onformably overlying Lower Kai-iwi Siltstone and disconform- 
bly underlying Lower Westmere Siltstone, in the Kai-iwi Group 
Jkehuan Substage, Castlecliffian Stage, q.v.) of Wanganui 
istrict. 


Type locality : Mouth of Omapu Creek, 3/4 mile SE of Kai- 
vi Beach. 
(C.A. FLEMING). 


EEO MOTU BEDS oori ose oss idei Aiek Upper Eocene 
| (Westland). 


McKay (A.), 1877. Reports relative to Collections of Fossils 
ade in the West Coast District, South Island. N.Z. geol. Surv. 
ep. geol. Explor. 1873-74, 78-9, 84. 


In a report dated 1873, McKay described sandstone, micaceous 
@dstone, sandstone with detrital coal and coal-pebble-conglo- 
ezate in a position « intermediate between the beds that imme- 
ely underlie the Cobden limestone and the blue micaceous 
seis overlying the Island sandstone » (1877a, 78-9); the same 
sort later (p. 84) refers to « the Omotumotu sandstone and coal 
=slomerate ». McKay is therefore credited with authorship of 
£ term. Hector (1884a, xiv, table) introduced « Omotumotu 
ðs» in the classification of New Zealand formations as part of 
: « Waireka Series» of the Waipara « Formation ». McKay 
ər claimed that the detrital-coal beds occurred above the Cob- 
a limestone (1901, 7-8), but Morcan confirmed the correctness 
fcKay’s original view (Morcan, 1911, 63). Morcan also noted 
presence of mudstone, calcareous sandstone and fine conglo- 
ate strata, and he placed the Omotumotu Beds at the base 
e Greymouth « Series » of « Middle and Lower Miocene » age 
d., 41, table), unconformably succeeding the « coal measures » 
iwheranui « Series») (ibid., 66). Gace (1952, 47) nominated 
mposite type section in Lisbon Creek and Mill Creek, and 
ised the Omotumotu Formation as the middle member of the 
yer Tertiary (marine) Group of Kaiatan-Runangan (Up. Eo- 
) age. From a thickness of nearly 3,000 ft along the E side 
he Greymouth coalfield, the Omotumotu Beds thin out west- 
ds over about 7 miles. In the E, they include coarse breccia 
isolated large blocks of greywacke in contorted slump-bedded 
istone. Apart from sharp local unconformity on Kaiata and 
aps older beds near Blackball, the Omotumotu Beds succeed 
sta beds conformably and there is no significant faunal break. 
y are limited to Greymouth district. Morcan & BARTRUM ( 1915, 


a= 
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(Omotumotu Beds, continued) 


83) proposed correlation with «lower beds» of the Oamart 
« Series» in the Westport district, and coal-pebble conglome- 
rates in the Buller Gorge near Hawks Crag. The latter are now 
known to be much older (Ohika Beds, Jurassic; WELLMAN 
1950, 14). 


ONATRO GROUP (SERIES) a mL se ae eee Miocene 
(North Taranaki). | 


CLARKE (E. de C.), 1912. The Geology of the New Plymoutl] 
Subdivision. N.Z. geol. Surv. Bull., 14 (n. s.), 14 (table), 15-2 


Although the Onairo Series was first introduced by CLARK 
in 1911 it was 1912 before he gave a full description, from whic 
it is plain that the group includes all the rocks of the latei 
defined Mokau Group, Mohakatino, Tongaporutu and Urem 
formations (q.v.). In coastal regions between New Plymouth 
Awakino River all the formations of the Onairo Group can b 
readily distinguished although arbitrary boundaries may E 
required in some localities. Inland, however, difficulties arise i 
their differentiation. In the absence of tuffaceous material, sepe 
ration of the Mohakatino from Mokau may be impossible (GRANG 
1927). Also beds coeval with the Mohakatino and Tongaporut 
have possibly been mapped as Mokau (Gace, 1942; FLEMING, 1948 
Similarly it was impossible to separate Mokau, Mohakatino, Tor 
gaporutu and Urenui groups on lithologic criteria in the fie! 
during reconnaissance of the Retaruke Coalfield (ScHoFIELD, 19541 
Hence Onairo may be usefully retained locally as a group nan 
for all formations from the base of the Mokau up to and inch» 
ding the Urenui Formation. 


(J.C. ScHOFIELD). | 

ii 

ONAIROA N STAGE ae TENINT Upper Miocei: 
Marwick (J.), 1924. Tertiary and Recent Naticidae and Nari; 
idae of New Zealand. Trans. N.Z. Inst., 55, 546; 1931, N.Z. gel 
Surv. pal. Bull., 13, 6. 


Introduced without any stratigraphic basis other than impli}; 
by the name (see Marwick, 1931, 6). The basis intended was tf 
Onairo Series of Grange (q. v.), 2,000 ft or so of sandstones a? 
conglomerates typically exposed along the north Taranaki coj 
between Whitecliffs and Waitara; but CLARKE had previously us. 
this term in a much wider sense. Consequently, the name « Urh 
nui Beds » was proposed by Morcan & Gipson (1927, 32), ands 
corresponding stage name Urenuian by HENDERSON (1929, tal) 
facing 294). See Urenuian Stage. 


Proua 


(C.A. FLEMING). 


ONEKAKARA BEDS .... Upper Cretaceous-Upper Otigoce 
(North Otago). 


ManrtTELL (G.A.), 1850. On the Remains of Dinornis and oth | 
| 
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sirds, and on Fossils and Rock Specimens... Quart. J. geol. Soc. 
ond., 6, 324 (fig.), 326 (not named). 


Originally introduced for «tertiary blue clay » extending S 
1 the coastal section from near Kakanui to Matakaea (Shag 
oint). It was later restricted by McKay (1887a, 1 (map), 6, 233, 
38) to the mudstone exposed along Hampden Beach, and is thus 
quivalent to the Moeraki, Kurinui, Hampden and an unnamed 
ormation. The term is now obsolete. 
(D.A. Brown). 


MERUHI FOSSIL BEDS ccc ccc cme ss Lower Pleistocene 
(North-west Wellington). 


Te Punca (M.T.), 1952. The Geology of Rangitikei Valley. 
Z. geol. Surv. Mem., 8, 13, 18. 


120 ft of richly fossiliferous soft mudstone and muddy sand- 
jone passing up into 30 ft of pebbly sand and sandy fine-grained 
pnglomerate. Important fossils are : Pecten novaezelandiae tainui 
Finlay), the index fossil for the Tainui Shellbed, in the type 
āstlecliffian section on the Wanganui coast (FLEMING, 1953, 224- 
-} and Nevillina, a miliolid known from the Recent fauna of Su- 
atra and Celebes. The Onepuhi Fossil Beds form part of the 
pper Rangitikei Formation (Castlecliffian). Type locality : cliff 
mming W bank of Rangitikei River, upstream from Onepuhi 
ridge. 


(M.T. TE Punca). 


SERAHI FORMATION ....... Upper Cretaceous-Oligocene 
(Northland). 


FERRAR (H.T.), 1920. Whangarei Subdivision, Kaipara Divi- 
n. N.Z. geol. Surv. 14th annu. Rep. (n. s.), 4. 


The rocks of the Onerahi Formation originally included argil- 
cous limestone and greensands. Later (FERRAR, 1921, 6-7) the 
mm was extended to include claystones, and conglomerates were 
st mentioned in 1924 (FERRAR, 1924, 6-7). The type locality was 
‘en in 1920 as Onerahi Peninsula, but the whole sequence des- 
ed in later publications is not exposed there. The age was 
en as Upper Cretaceous-Eocene. Fossils collected later have 
‘wn that the claystones are Upper Cretaceous and the conglo- 
rates Eocene. There are two greensands, one Eocene and the 
er Oligocene. The argillaceous limestones belong to three 
arate periods of deposition: Upper Cretaceous, Eocene and 
¥eocene. In 1929, TURNER & BARTRUM (1929, 867) included purple 
f! brown shales which Foraminifera have shown to be Upper 
§itaceous. The unit may be divided into several groups some 
thich are unconformable and the term Onerahi Formation will 
discarded. In the coal fields certain members of the Onerahi 
nation (Upper Cretaceous siliceous claystones and green and 
olate shales and Eocene green and chocolate shales with flints) 
G-lie Oligocene crystalline limestones and Eocene coal mea- 
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sures. At Waiomio the older beds appear to retain the same order 
and in this locality at least they seem to owe their superior posi- 
tion to overthrusting following reverse faulting. 


(R.F. Hay). 


ONEROA BEDS -enerne e 4 e be OE Lower Miocene 
(Auckland). 


Powe ut (A.W.B.) & Bartrum (J.A.), 1929. The Tertiary (Wai. 
tematan) molluscan fauna of Oneroa, Waiheke Island. Trans. N.Z 
Inst., 60, 395. 


The beds near Oneroa, on Waiheke Island in the Haurak 
Gulf, are a local basal facies of the Waitemata Group consistin; 
of argillaceous sandstones and conglomerates. 78 species of mol 
luses were described. FINLAY & Marwick (1948, 24) indicated tha 
these beds are Altonian in age. . 
(R.N. BROTHERS). 


ONOKE FORMATION ......... Pliocene-Lower Pleistocen 
(Wellington). 


Kine (L.C.), 1933. Tertiary molluscan faunas from the so 
thern Wairarapa. Trans. N.Z. Inst., 63, 334-354 (Onoke Series” 


The Onoke « Series » of KiNG overlies the Hurupi « Series) 
(q.v.) to the W and extends NW along the flank of the Haul 
Mountains, S Wairarapa. 

The formation consists of limestone, marl and mudstone ar 
contains abundant macro- and microfaunas. Kine considered tk 
beds to be of Nukumaruan age, but later collecting has show! 
that Waitotaran is also present. 

(G.R. STEVENS). 


OPOLTIAN STA Ge icin wir aie ties eva nee ee ee Pliocet) 


FIntay (H.J.), 1939. New Zealand Foraminifera : Key Speci} 
in Stratigraphy. Trans. roy. Soc. N.Z., 68, 530. 


FINLAY proposed the Opoitian thus: « The Opoiti Series h 
been recognized by ONGLEY ... as a necessary unit between tl 
Taranakian and the Waitotaran; it is well marked in the Nor 
Island and from the Foraminifera belongs to the Wanganui 
System... I here propose the Opoitian Stage for the interval 
time represented by the deposition of the beds quoted by ONnet 
as between the Mapiri Series and the Waitotaran. ; 

« Faunally I define this stage as characterized by abundan! 
of Rectobolivina bifrons, the first appearance of Patellinel 
Bigenerina aff. nodosaria, Globorotalia inflata, eer 


wairoana, Sigmoilina n. sp. and Plectofrondicularia n. sp., and t 
last appearance of Haeuslerella and many long-ranging Mioce 
lineages ». 

Subsequent work has necessitated some modification 
FInuay’s definition. 
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Type locality : Not defined more closely than Wairoa Valley, 
Hawke’s Bay, where the Opoiti « Series» (i.e. Formation or 
roup) of ONGLEY consists of argillaceous sandstone and tuffs, 
,000 ft thick, disconformable on the Mapiri Group, and overlain 
neonformably by the Wairoa Group (Waitotaran). 


| Microfauna : The Opoitian foraminiferal fauna is character- 
ged by the incoming of a modern assemblage of pelagic species 
facluding Globorotalia inflata (d’Orbigny), G. crassula Cushman 
f- Stewart, G. truncatulinoides (d’Orb.) and Globigerinoides rubra 
WVOrb.). Haeuslerella parri Finlay, Siphotextularia wairoana Fin., 
ilphidium novozealandicum Cushman, Notorotalia finlayi Vella, 
nd N. kingmai Vella all appear in the Opoitian. Robulus calcar 
Wuinnaeus) is exceedingly abundant. 

|! The following Miocene species persist : Karreriella cushmani 
i, Sigmoilopsis aff. schlumbergeri (Silvestri), Spiroloculina 
vozealandica Cushman & Todd, Lenticulina mamilligera (Kar- 
r), Bulimina bremneri Fin., Bolivinita compressa Fin., Robulus 
status (Fichtel & Moll), Robulus echinatus (d’Orb.), Hopkinsina 
moindex Fin., Notorotalia hurupiensis Vella (as a common spe- 
es), Globoquadrina subdehiscens Fin., Anomalinoides vitrinoda 
lin.), Cibicides amoenus Fin., Cibicides ihungia Fin., Baggina 
-Wepla (Fin.). 

Staffia multicostales (Fin.) is restricted to the Opoitian. 


g {i 


Macrofossils : The abundant and varied Mollusca of the type 
citian have not been described. The stage is characterized by 
4. last appearance of many Miocene lingerers, e.g. the genera 
Yenamussium, Solecurtus, Pareora, Cheilea, Callusaria, Notacirsa, 
ikura, Parvimitra, Inglisella, Waitara, Eubela. The Pliocene 
ra and subgenera Glycymerula, Phialopecten and many spe- 

s [e.g. Hartungia postulata (Bartrum)] appear for the first 


2 


| Distribution : In the type area, Opoitian deposits up to 4,000 ft 
W Ek are exposed in limbs of the Wairoa Syncline, the W limb 
“Jitinuing through central Hawke’s Bay into Dannevirke District, 
i E limb, interrupted by the waters of Hawke’s Bay, reappearing 
Cape Kidnappers. They are widely distributed in Southern 
wkes Bay (Mangatoro Formation) and Wairarapa districts, and 
“@ hend through the axial sag at Manawatu Gorge (thin basal beds 
fna Callusaria obesa and Glycymeris tohunga) to the W front 
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basal Kowai Gravels (most of which, however, are Waitotaran) 
and by parts of the upper Blue Bottom of South-west Nelsor 
and Westland. 

Correlation : Opoitian faunas are closely related to those o: 
the overlying Waitotaran and cannot always be distinguished 
Both include the pelagic Janthinid mollusc Hartungia postulate 
(Bart.), closely related to H. dennanti (Tate) (Kalimnan, Austra: 
lia), and H. chouberti (Chavan) (Astian, Morocco). A moder 
globigerinid fauna first appears in the Opoitian, accompanied by 
Foraminifera characteristic of the Italian Pliocene (e.g. Bulimin: 
aculeata d’Orb.; Uvigerina aff. pygmaea d’Orb.). The Opoitian i 
thus classed as Lower Pliocene. 


(C.A. FLEMING). i 


OPOITI FORMATION (SERIES) .................-- Plioceni 
(Hawkes Bay). 


Onc.LEy (M.), 1928. Wairoa Subdivision. N.Z. geol. Surv. 22n 
ann. Rep., 7. 


| 
The Opoiti « Series » was mapped by ONGLEY as a sequence ¢ 

pebbly limestones, alternating sandstones and siltstones, and ma 
ive, blue-grey siltstones between the Mapiri and Ormond Serie} 
The series is tuffaceous in the W part of N Hawkes Bay; its equi: 
valent in the E part of Hawkes Bay is non-tuffaceous and wi) 
originally called the Otunua Beds by ONcuLEy (1927, 12). Usualj 
several thousand feet thick. The name (later changed to Coal 

i 


Ee 


Formation) has been used extensively throughout the East Coa 
district. Rich macrofaunas and microfaunas occur locally. $ 
also Opoitian Stage, Mangatoro Formation. 


(J.T. KINGMA). i i 


ORAKEL BAY BEDS -a e eee Lower Mioce! 
(Auckland). i 


Hurron (F.W.), 1884. On the Age of the Orakei Bay Be 
near Auckland (Abstract). N.Z. Jour. Sci., 2, 350. 


This name was used in a general fashion for sandstones a 
mudstones of Waitemata Group in a coastal section at Orakei Bi}: 
Auckland City, and is now obsolete. In addition, it was appli 
to a fossiliferous horizon within the Orakei Bay section, ní 
referred to as the Orakei Bay Greensand (q.v.). j 


(R.N. BROTHERS). k 


f) 


ORAKEI BAY GREENSAND ............... Lower Mioce i 
(Auckland). li | 
Hocustetter (F. von), 1864. Geologie von Neu-Seela i 

Novara-Exped., geol. Theil, 1 (1), xxxvm, 41. iit 


HocHSTETTER discovered a fossiliferous glauconitic sandsto)}) 
about 6 in. thick, rich in Mollusca, Foraminifera and Bryo2z 
in the between-tides platform on the E side of Orakei Bay, Au) 
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ind City. The fauna was described by ZrrreL (1864, 53), KARRER 
865, 71) and SroxiczKa (1865, 90), and in part by Jones (1860, 
jl) and Duncan (1870, 316). The accepted name for this bed, 
rakei Bay Greensand, was introduced by Fox (1902, 456). The 
ssiliferous layer and the enclosing beds of sandstone were placed 
1 Waitemata Group by Finuray & Marwick (1948, 24), with a 
iggested Altonian age. 
(R.N. BROTHERS). 


RAKONUI FORMATION ................... ? Pleistocene 
= (Rotorua-Taupo). 


Beck (A.C.) & RosErRTSON (E.I.), 1955. Geothermal Steam for 
ewer in New Zealand. N.Z. Dep. sci. ind. Res. Bull., 117, 16. 

Mauve pumice breccia in the valley of the Orakonui Stream, 
( of Wairakei, overlain by rhyolite domes and ash showers, and 
obably resting on Wairakei Breccia. It extends as a sheet from 
cuanui to the Waikato River. Age and correlation uncertain. 


(A.C. BECK). 


RANGIWHAO ANDESITE ........ Upper Miocene-Pliocene 
(Auckland). 


HENDERSON (J.) & GraNncE (L.I.), 1926. The Geology of the 
intly-Kawhia Subdivision. N.Z. geol. Surv. Bull. (n.s.), 28, 65-6. 


A hornblende-andesite, with accessory magnetite or ilmenite, 
Gosed as an eroded root of an ancient volcano at Orangiwhao 
E (the type locality), 2 miles E of Albatross Point, Kawhia. This 
desite was likened in chemical and mineral composition to 
» of Whareorino to the S. Marwick (1946, 60-62) considered 

latter, and Pehimatea, to be eroded volcanoes of Pliocene to 
i:stocene, or less probably Middle to Upper Miocene age. The 
me should be used for the rocks of the eroded volcanoes of 


giwhao, Whareorino and Pehimatea. 
(D. Kear). 


UEA MUDSTONE. 
See : OHAI GROUP. 


DOVICIAN STRATA OF NEW ZEALAND ... Ordovician 
(Nelson and Fiordland). 


FAUNAL SEQUENCE 


Ordovician rocks containing recognizable graptolite fossils 
r-in three regions in the South Island of New Zealand: 
i e Preservation Inlet-Cape Providence region in the SW 
@emity of that island; (b) The Slaty Creek-Aorangi Mine 
on (Westhaven) about 15 miles SW of Cape Farewell; (c) The 
-Mount Arthur region, centrer 40 miles S of Cape Farewell. 
‘ae first two regions the known fossiliferous beds are compris- 
Grithin areas of about 20 square miles each, in the third they 
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are more scattered, are not yet known in close stratigraphic se- 
quence, and occur within an area of about 100 sq. miles, but 
Ordovician fossils other than graptolites occur both N and S of 
the E end of this region. The sequence and faunal association of 
graptolites in New Zealand are so closely similar to those in the 
better known rocks in Victoria that the Victorian scheme ol 
stratigraphic classification is here used. 


I. LANCEFIELDIAN, approximately coeval with the British Di- 
chograptus Zone together with some portion of the underlying 
Tremadocian. 

[Zone Lal. The lowest Ordovician zone in Victoria is marked by 
the entry of graptolites, with Stawrograptus, Dictyonema scit- 
ulum, and D. campanulatum as its distinctive fossils. No 
recognized in New Zealand]. : 

Zone La 2a. Characterized by the entry in abundance of Adelo: 
graptus (a primitive genus in the group generally classed a 
Bryograpitus), also Clonograptus, Tetragraptus, primitive spe! 
cies of Didymograptus, and a large form of Dictyonema. Wel 
represented in the SW region (a). 

Zone La 28. Neither large Dictyonema nor Tetragraptus is presen* 
This zone occurs in both SW and NW (Westhaven) graptolit 
regions. 

[Zone La 3. This zone is not yet known in New Zealand]. | 
II. BENDIGONIAN, approximately coeval with the lowest thir’ 

of the British Didymograptus extensus Zone. | 

Zone Be 1. Entry of abundant Tetragraptus fruticosus in its four’ 
branched form and survival (in N.Z., entry) of T. approx’ 
matus and other species of Tetragraptus and Didymograptu) 
the last chiefly early transient members of the D. extensus 
nitidus series. Occurs in the SW and NW (Westhaven) of tH 
South Island. l 

Zone Be 2. Forms generally as in Bel except for the disappeai 
ance of T. approximatus. Represented in New Zealand l 
yet by a pebble only, in the SW area. 

[Zone Be3. Not yet recognized in N.Z.]. | 

Zone Be 4. As Be 3, except for complete absence of four-branchi); 
forms of T. fruticosus. Recognized in the SW area of N.Z. 

| 


III. CHEWTONIAN. 


Zone Ch 1. Entry of Didymograptus protobifidus with survival | 
the three-branched form of T. fruticosus. Present in the S 
area. 

Zone Ch2. Presence of D. protobifidus without T. fruticost 
Occurs in the SW and NW (Aorangi Mine) region. | 

Zone Ch3. Presence of D. balticus in Victoria, but the faur! 
details are not well known. Didymograpti and Phyllogra; 
occur, also small early forms of Isogratus caduceus vi 
lunata. May be represented in both SW and NW areas in t 
South Island of New Zealand. 
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IV. CastLEMAINIAN. 


Zone Cal. Presence of abundant small Isograptus caduceus var. 
lunatus. Probably present in the NW area (Westhaven). 
Zone Ca 2. Presence of the larger Isograptus caduceus var. vic- 
toriae. Recognised in situ in the NW (Westhaven) and in 

pebbles in the SW area. 

Zone Ca3. Presence of the largest varieties of Isograptus cadu- 
ceus, i.e. var. maximus and maximo-divergens. Present in the 
Slaty Creek (NW) area in the South Island where the Castle- 
mainian beds have their fullest known development in 
New Zealand, and possibly near Cape Providence. 


_ No later Ordovician beds have been found in the SW or NW 
ireas in the South Island of New Zealand, but the Leslie River 

d A bed in the Peel-Arthur region (c) about 46 miles S of 
ape Farewell yielded poorly preserved forms comparable with 
‘etragraptus similis ?, Didymograptus cf. ewodus? and Dicho- 
(raptid fragments, which suggest a late Lower Ordovician age. 
wpart from this, nothing like the latest Lower Ordovician and 
Gost of the Middel Ordovician faunas recognized by Victorian 
withorities has yet been found in New Zealand. The Peel-Mount 
.rthur region, however, contains late Middle Ordovician and 
pper Ordovician graptolite faunas at several points, but the 
ratigraphical sequence of the containing beds is not known, so 
air age-determinations are based wholly on comparison with 
unas outside of New Zealand. The oldest and richest of these 
Cobb Bed) from near the head of Cobb Valley, contains Diplo- 
aptus (Glyptograptus) teretiusculus (zone-fossil of the lowest 
eandeilian (Middle Ordovician) in the British sequence) but 
. (G.) euglyphus var. and Glossograptus hincksi are more abun- 
nt, and Didymograptus euodus occurs. 

Four miles SE of the southernmost outcrop of the Cobb Bed 
the Mt Peel Bed which yielded 11 poorly preserved forms, the 
irliest assemblage in New Zealand considered to be Upper Ordo- 
cian. Of the three Upper Ordovician stages of Victoria, Gisborn- 
, Eastonian and Bolindan, the Lower Gisbornian Nemagrap- 
s gracilis assemblage is most allied to that at Mt Peel and to 
maller assemblage of the Lodestone Peak Bed near Mt Arthur, 
miles ESE of Mt Peel. Two miles W of Lodestone is the still 
aller group of fossils in the Flora Track Bed, probably of 
pper Gisbornian age, with Climacograptus bicornis as its distinc- 
e fossil. Nine miles WSW of the Flora bed, and 6 miles S of 
t Peel, the Leslie River Band B bed yielded a very small group 
| graptolites containing Climacograptus sp., Dicellograptus sp., 
d Dicranograptus cf. rectus, not precisely indicative of age, but 
ggesting an Eastonian horizon, i.e. about middle Upper Ordovi- 
n. Its close association with the earlier Leslie River Band A 
jobably indicates an anticline or faulted inlier of late Lower 
dovician among Upper Ordovician rocks. 

Cuapman (1934) described fossils other than graptolites from 
» Lower Ordovician of the south-western South Island, includ- 
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ing small primitive brachiopods, Leptobolus novaezelandiae Chap- 
man and Obolus sp. in Zone La2, and widely ranging phyllo- 
carids of the genera Caryocaris, Hymenocaris, Lingulocaris and 
Rhinopterocaris. Spicules of Protospongia and perhaps Megastylia 
have also been found in this area. 

Trilobites, recognized only in the north-western Ordovician 
rocks, were discussed by Reep (1927), and by Kosayasut (1940). 
Four miles E of the Lower Ordovician graptolite localities in the 
Westhaven area, a river boulder yielded Ogygites collingwood- 
ensis Reed, compared with Lower Ordovician species in Russia, 
Burma and Yun-nan. KosayasHI suggested it resembles his Middle 
Ordovician genus Basiliella. About 25 miles S of Mt Peel the 
N.Z. Geological Survey obtained fragments «ali more or less 
distorted crushed and imperfect », described as Dionide hectori 
by Rep, who stated it was most like D. richardsoni (Upper Ordo- 
vician, SW Scotland) though with resemblances to D. holdoni 
(Upper Ordovician, U.S.A.) and D. hybrida (Upper Ordovician, 
SE Asia). After reexamining REEp’s types, KoBayasHI concludec 
that this trilobite belongs in his Lower Ordovician genus Taihung- 
shania proposed for Chinese species. Unfortunately no details oj 
the field relationships of the beds containing this trilobite to other 
Ordovician formations have yet been published. | 

Near certain Gisbornian and Eastonian graptolite localities; 
the massive crystalline « Mt Arthur Marble», rarely fossilife 
has yielded (at a locality several miles from known graptolito 
beds) indeterminate crinoid ossicles and a coral held by E.R 
Cowper Reep to be Palaeopora (« Heliolites ») inordinata Lons: 
dale, which occurs in Late Upper Ordovician limestone in Wale 
and in rather younger limestones elsewhere. Professor F. H.T 
Ruopes found no insoluble traces of organisms in residues lef) 
after digestion of this limestone in dilute acetic acid. 1i 


References (N.Z. graptolites): Benson (1938) ; Benson 
KEBLE, Kına & McKre (1936); Benson & Kese (1936); KEBL 
& Benson (1929, 1935). 

(W.N. Benson). | 
OREPUKI BEDS In a ee aeons Pleistocen 
(Southland). i 


Park (J.), 1921. Geology and Mineral Resources of Westh 
Southland. N.Z. geol. Surv. Bull., 23, 54-5 (Orepuki Clays, Sili 
and Sandy Beds). i 


" The name was applied by Park to clays, silts and sandy bec 
intercalated with seams of woody lignite on the coastal are 
adjacent to Orepuki. Later these same beds, designated Orepul 
Series, were described by Wuert (1940, 6) and by WILLETT i 
Wertman (1941, 87-8) as about 400 ft of current-bedded sand: 
stone, carbonaceous sandstone, silts, lignite beds and lenses ¢ 
heavy conglomerate, once worked for gold. No marine fossils a. 
known, and the beds are apparently all non-marine. They a) 


| 
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orizontal and overlie the Oligocene Waimeamea and Taunoa 
eds, with angular unconformity. The non-marine yellow sands 
f the lower part of the cliffs at Orepuki are considered to be 
1e cover of a marine bench and to belong to the Wanganui 
eries, though certainly younger than Lower Wanganuian ma- 
ine sediments of Te Waewae Bay, and to be overlain uncon- 
xrmably by Hawera Series gravels (B.L. Woop, pers. comm.). 


(R.W. WILLETT). 


BERUK ONL, SHALE ieres seraniusna Lower Oligocene 
(Southland). 


© Wurerr (R.W.) & WerLman (H.W.), 1941. The Oil Shale 
‘eposit of Orepuki, Southland. N.Z. J. Sci. Tech., B 22, 84. 

_ The name was used in a descriptive lithologic sense and not 
s a Stratigraphic term, for oil shale interbedded with the coal 
tam at the base of the coal measures in Orepuki District, 
assed as Waimeamea Group (q.v.). 

(R.W. WILLETT). 


Brie SAIN DS LON Ec. cpths «ois ieys. oes eosi aes « Upper Triassic 
(Southtand). 


McKay (A.), 1878. Notes on the Sections and Collections of 
ssils obtained in the Hokanui District. N.Z. geol. Surv. Rep. 
ol. Explor. 1877-8, 88. 


« A thick bed of dark grey or blue sandstone, weathering 
io large, more or less round shaped boulders, overlain by shales 
«1 another bed of sandstone... and underlain by thinner bedded 
@dstones... » (McKay), from which fossils were obtained in the 
zti (Dipton) Railway Cutting (type locality by tautology) and 
. southern spurs of Benmore Range. The bed was classed as the 
west member of the Otapiri Series by Cox (1878, Bed 38, table 
2, p. 28). It contains Rastelligera diomedea (Trechmann) and 
lacoceras otapiriense (Hector), and is low but not basal Ota- 
cian. 

(C.A. FLEMING). 


ESERIES coke spore cere tose a EAT eevee sacks. S Upper Triassic 


Hector (J.), 1878. Progress Report. N.Z. geol. Surv. Rep. 
l. Explor. 1877-8, x. 


HECTOR first used the term « Oreti Series» to replace the 
« Lower Wairoa Series » used by Cox (1878a) in his report 
{the Hokonui Hills in the same volume, because the beds 
iced in the Lower Wairoa Series were not found in the Wairoa 
trict, Nelson. Named from Oreti River, the series was described 
Ai studied in the hills of Oreti Valley, and was defined as 
ending from a basal bed of coarse crystalline conglomerate, 
by prominent at the W end of the Hokonui Hills, up to the top 

Zox’s Lower Wairoa Series, i.e. up to and including bed 31 on 
ition AB in Cox’s report (1878a, table fac. p. 28), the top bound- 
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ary being quite arbitrary. Cox placed the boundary of his Lower 
Wairoa Series above the coarse conglomerate but Hector defin- 
itely included the conglomerate in the Oreti Series. The series 
contains a great development of green and grey tuffaceous sand- 
stone and breccia, referred to as the « Ash beds» in previous 
reports. 

Hector described the characteristic fossils as species of Pleu- 
rotomaria, Pleurophorus, Schizodus, Nautilus and ammonites 
which he considered a mixture of Triassic and Permian forms 
In his original description he considered the series Triassic, but 
later described it as Permian. The beds contain Halobia whick 
strongly favours Carnian age (Marwick, 1953, 14). In moderr 
literature the Oreti Series is replaced by the more closely definec 


Oretian Stage. 
(I.C. McKELLAR). 


ORETIAN STAGE reai aAa E E ieee Upper Triassit 


Marwick (J.), 1951. Series and Stage Divisions of Nev 
Zealand Triassic and Jurassic Rocks. N.Z. J. Sci. Tech. B 32 (3) 
8-10; 1953. N.Z. geol. Surv. pal. Bull., 21, 13. 


The Oretian is the uppermost stage of the Gore Series) 
Marwick (1953) based the stage on the section exposed east o! 
Oreti River between Dipton and Caroline railway stations, Hoko! 
nui S.D., Southland. Oretian Stage replaces the old unit Oret/ 
Series (Hector, 1878). 


Type section: The lithology of the type section include) 
crystalline conglomerate, siltstone, sandstone and tuff (CaMPBELI) 
1955, 1035). In the type section rocks of the Oretian Stage li 
conformably between Kaihikuan and Otamitan beds. f 

Fauna: The base of the stage is marked by the incoming c! 
Halobia in the type section; the genus persists into the succeedin} 
Otamitan Stage, the base of which is fixed by the incoming c| 
Mytilus problematicus Zittel. The genus Oretia and the specie 
Cucullaea wellmani Marwick, Myophoria nuggetensis Trech nant 
Lima georgii-boehmi Wilckens, Spiriferina (Psioidea) conjuncti. 
Hector, Spiriferina novoseelandica (Wilckens) are restricted i 
Oretian beds. The Oretian marks the lowest occurrence of Hoko), 
nuia and Anodontophora. 4| 

Marwick (1953, 14) correlated the Oretian with the Carnia 


| 
j 
Distribution : Oretian beds crop out on the coast at Nugg f 
Point and have been recorded in all described sections acros. 
the N limb of the Southland Syncline. The other limb of th’ 
syncline is represented by outcrops in the southern Taringaturli 


Í 
Hills, Wairaki Downs and Mataura Island. il 

Oretian fossils occur at many points between Eighty-eigl/) 
Valley and Wairoa Gorge, Nelson. At Marakopa, S a ae 
there is a coastal section in Oretian rocks, forming part of the J 
limb of the Kawhia Syncline. l 


\ 
į 


(J.D. CAMPBELL). ` 


| 


i 
| 
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GRMOND SERIES ......:........ Upper Miocene - Pliocene 
(Poverty Bay). 


Hector (J.), 1877. Progress Report. N.Z. geol. Surv. Rep. geol. 
Explor. 1873-74, xvt. 


Hector introduced the name Ormond Series for shell lime- 
stone, sandstone and loose sandy conglomerate near Ormond in 
Waipaoa Valley, and correlated the limestone with the Scinde 
Island Limestone of Napier. McKay (1887c, 202) also classed the 
deds with the Scinde Island Limestone in his Waipatiki Beds 
(Petane Series). HENDERSON & ONcLEY (1920, 45-49) remapped 
he type area and showed that the Ormond Series, which overlies 
their Te Arai Series unconformably, is older than the Scinde 
‘sland and associated beds on paleontological evidence. The name 
nas been widely used for the youngest Tertiary sediments of 
Gisborne district. Marwick (1931, 40-41) cited fossil Mollusca 
rom the type area that are probably Opoitian or Waitotaran in 
ige. Further north, in Uawa and Waingaromia districts, beds 
Rapped as Ormond Series contain Kapitean and perhaps Tonga- 
yorutuan fossils (Marwick, 1931, 32-3). 

(J.T. Kınama). 


mAGO COMPLEX .............5: ? Carboniferous-Triassic 

(Otago). 

Hutton (C.O.), 1940. Metamorphism in the Lake Wakatipu 
‘egion, Western Otago, New Zealand. N.Z. Dep. sci. ind. Res. 
“ol. Mem., 5, 74. 

The name « Otago Complex » was applied by Hutton to all 
eks in Otago (schists, semi-schists, greywackes) that have 
sdergone varying degrees of temperature and stress. The 
‘lowing phases were recognized : 

Chl. 1 subzone 


: Chl. 2 subzone 
Chlorite Zone Chl. 3 subzone 


Chl. 4 subzone 
Biotite Zone 
Oligoclase Zone 
The dynamothermal metamorphism in the Otago Complex 
trasts with the essentially thermal metamorphism in the Fiord- 
ad Complex (q.v.). « Otago Complex » is not synonymous with 


Otago Schist > (q.v.). 
(J.J. REED). 


r ER OASCHIST Eo. e a aeaea e ? Carboniferous - Triassic 
(Otago). 
Benson (W.N.), 1921. Recent Advances in New Zealand Geo- 
sy. Rep. 15th Meeting Aust. Assoc. Adv. Sci., Melbourne, Sec. C, 


A broad schist belt trends north-west from near the coast 
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in E Otago through Central Otago to the Southern Alps near 
Mt Aspiring. It then trends NE as a narrow strip (Arahura For- 
mation) along the W slope of the Alps, bounded to the W by the 
Alpine Fault. Schist also covers several scores of square miles 
on the NW side of the Alpine Fault in the Marlborough Sounds 
district (Marlborough Schist). These schists are commonly grouped 
together as « Otago, Alpine, and Marlborough Schist ». 

Otago Schist has often been described. Pioneer geologists 
attempted to subdivide it and gave names to the parts, but the 
terminology gradually became confused partly from doubt about 
the distinctness of the parts. Almost from the first, therefore, 
although parts of the schist were formally named and described 
there was a parallel tendency to describe the schist as one rock 
unit, not formally named. The first formal use of the term Otago 
Schist(s) is here attributed to Benson. The term has since be- 
come general, and older regional names have fallen into disuse. 

Otago Schist grades marginally through semi-schist into 
greywacke and argillite on the NE and SW flanks of a regional 
anticlinorium. The central extensive core of coarsely foliated 
schist comprises the middle and lower divisions of HECTOR’S 
Foliated Schist Formation, named Wanaka Formation by HUTTON 
and included in Maniototo Series by Park. The flanking belt of 
semi-schist is the upper of Hector’s three divisions, his Kakanui! 
Series, a name modified by Hutton to Kakanui Formation. The’ 
outermost belt of greywacke was called Te Anau Series by Hec-i 
TOR and others, and Kaikoura Formation by Hutton. The term’ 
Kakanui Formation became restricted to its type locality on thel 
NE flank of the anticlinorium, leaving no name in common usel 
for semi-schist elsewhere (see Kakanui Schist). Accordingly 
near Lake Te Anau, the Te Anau Series was extended to include! 
semi-schists. The frustration caused by confused terminology: 
and insufficient stratigraphic and structural mapping has beer! 
circumvented temporarily by the adoption of the term Otago 
Schist for all the schistose rocks, and by the wide use of the 
metamorphic sub-zones established by F.J. TuRNER (see below) 

Over a large region in the core of the Otago anticlinoriun 
the schistosity planes of the coarsely foliated schists are sub) 
horizontal or gently dipping, but towards the Alps and on thi 
flanks of the anticlinorium they dip at uniformly high angles fo 
miles across the strike. An apparent thickness of 20 miles o 
more can be measured, though it is probable that this enormou| 
apparent thickness is in part the result of faulting, and isoclina’ 
and recumbent folding. Estimates of the age of the schists hav’ 
ranged rom Precambrian to Trias-Jura, but contemporary opinion 
is that most are probably Carboniferous and are unlikely to bi 
older. Rocks as young as Ladinian have been involved in th’ 
metamorphism at Mount St Mary. i 

Though structural and stratigraphic work on the schist ha 
been rather neglected, a considerable amount of petrographi) 
work has been undertaken by F.J. TURNER and co-workers. H|. 


¢ 
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showed that they are quartzo-feldspathic blastophyllonites formed 
yy intense mechanical granulation and mineralogical reconstitu- 
ion of massive greywacke. In Otago they are mostly part of 
he Chlorite Zone which is of remarkably wide extent. Subzones 
f the Chlorite Zone have been established in Otago by F.J. Tur- 
IER and C.O. Hutton. Revised definitions of these (TURNER, 1948, 
8) are as follows: 


Subzone Chlorite 1. Greywackes retain their original clastic 
tructure; schistosity has not developed; slight cataclasis is evi- 
ent and an interstitial matrix of reconstituted minerals (epidote, 
hlorite, calcite, actinolite, sphene) has commenced to form; 
aldspars are converted to saussurite or are much sericitized. 


Subzone Chlorite 2. Greywackes give place to semi-schists in 
rhich clastic structure has been partially obliterated, the grain 
ize reduced by shearing, and a definite schistosity developed; 
hemical reconstitution is far advanced but not complete. 


Subzone Chlorite 3. Schistosity is well developed and is 
ecentuated by incipient segregation of quartzo-feldspathic and 
ark minerals into separate ill-defined streaks and laminae par- 
Hel to the schistosity; the original clastic structure has disappear- 
fi, but a few relict grains persist; chemical reconstitution is 
-actically complete; average grain size of quartz and albite 
mges from 0.02 mm to 0.2 mm. 


Subzone Chlorite 4. Coarse schists in which the average grain 
= of quartz and albite ranges from 0.25 mm to 2 mm (albite 
-~phyroblasts reach 10 mm in a few cases); schistosity and se- 
=gation banding are both highly developed; the quartz-albite 
tds sometimes reach 8 mm to 10 mm in thickness. 

The terms ‘incipient foliation’ and ‘foliation’ have been 
dely used by New Zealand geologists for the structures charac- 
ustic of subzones 3 and 4. The thickness of the segregation 
ids in the Chlorite 4 Subzone is remarkable. 

Occasional green schists of the albite-epidote-actinolite- 
orite type have been derived from basic igneous rocks or 
Fites, and rare ferruginous and manganiferous schists occur 
taining varying amounts of garnet, magnetite, stilpnomelane 
d piedmontite. Micaceous schists with greenish-brown biotite 
sur occasionally in Otago, but true biotite zone schist has been 
orted only locally by Coomps; it occurs however on the 
flank of the Alps close to the Alpine Fault together with 
rue garnet zone and oligoclase schist (see Arahura Series and 
bine Schist), and is probably more extensive in Otago than at 
sent known. Tiny prisms of tourmaline are frequent, and have 
n'cited as evidence of a granite pluton under Otago. Gold and 
elite, in quartz veins cutting the schist, have been worked 
h considerable success, lodes with ores of antimony have been 
rked occasionally, and cinnabar has been found in lodes, 
s and grains. 

I Present knowledge of Otago Schists is summarized by TURNER 


8) and WetiMaN (1952). (H.J. HARRINGTON). 
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OTAHUHU FORMATION ...............+.+-++++- Pliocene 


Marwick (J.), 1948. Lower Pliocene Mollusca from Otahuhu, 
Auckland. N.Z. geol. Surv. pal. Bull., 16 (Otahuhu Formation). 


Introduced for sediments, predominantly mudstones, in- 
cluding a richly fossiliferous member, in a well shaft at Dominion 
Breweries Ltd, Otahuhu. The same faunule, dated as Waitotaran 
by Marwick (1948) and as Opoitian by Laws (1950), is found in 
sandstones penetrated by drillholes in a wide area nearby. The 
earlier defined Kaawa Formation (q.v.) is predominantly sand- 
stone and contains a faunule close to, if not of the same age. 


(J.C. SCHOFIELD). 


OTAIAN STAGE T.. eesse oe ee UppersOhGgocems 


Finuay (H.J.) & Marwick (J.), 1947. New Divisions of the 
New Zealand Upper Cretaceous and Tertiary. N.Z. J. Sci. Tech 
28 B (4), 232. 


The Otaian is the lowest stage of the Pareora Series, over- 
lying Waitakian and underlying Hutchinsonian. FINLAY & MAR- 
WICK proposed the Otaian for that part of the section whose lower 
limit is marked by the earliest appearance of Ehrenbergina anc 
Spiroloculinu novozealandica Cushman & Todd, selecting the type 
section through abundantly fossiliferous sandstones at Bluecliffs 


Otaio River, South Canterbury. ; 


Microfauna : The Otaian is microfaunally a very well- deft 
biostratigraphic unit, the entry of Ehrenbergina and Spiroloculin 
novozealandica defining a very distinct zone in many sections i 
both the North and South Islands. The upper limit of the Otaiar 
is marked by the highest occurrence of Plectofrondicularia pro’ 
parri Finlay and Haeuslerella hectori Fin. (replaced by P. parr 
Fin. and H. pukeuriensis Parr in the Hutchinsonian) and th’ 
Ostracod Cythereis planalta Hornibrook. | 


Macrofauna : The abundant well-preserved Mollusca of th 
type locality resemble other Pareora Series faunas in generi 
composition, but include some representative species. Inglisell 
Alcithoe, Bathytoma and several other genera are first know! 
in the Otaian; Pleia and Egotistica are respricted to the stage 
Typical Serripecten hutchinsoni (Hutton) first appears in th 
the Otaian. Otaian macrofossils are also known from the Fores 
Hill and Clifden Limestones (with abundant Rhizothyris and Pa) 
chymagas), from Kaipuke Cliff and Cape Farewell penton 


by Serripecten hutchinsoni (Hutt.), « Celleporaria » papillos| 
Tenison-Woods, Eupatagus formosus (Zittel) and Lovenia tuber! 
culata (Zitt.), from the Mahoenui Formation of Awakino Distric. 
and from Waikawau (with the coral Balanophyllia alta, T. Was. 
and Motutapu Island (with Hexelasma). 


Distribution : The Otaian seems poorly developed in | 
land but, at Hokianga, a sandy limestone with Heron 
orbitoids (Nephrolepidina?) and abundant Calcarina macka 
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(Karrer) may be of that age. This limestone underlies uncon- 
formably the Altonian « Orbitolite » limestone with the orbitoid 
Eulepidina at Hokianga South Head. 

Recent work on foraminiferal zones in south Auckland and 
Waikato districts makes it likely that the lower part of the 
Waitemata beds around Auckland City, siltstones and tuffaceous 
sandstones with Nephrolepidina orakeiensis (Karrer), Hofkerina 
semiornata (Howchin) and containing (at Motutapu) the giant 
aarnacle Hexelasma aucklandicum (Hector), are Otaian. The 
Orakei Bay foraminiferal and polyzoan faunas, described by 
Xarrer and Stoliczka in the Novara Expedition reports, are from 
these beds. On the coast S of Waikato Heads, siltstones, calcar- 
eous phosphatic sandstone and limestone comprising the lower 
part of the Waikawau Beds, contain Otaian Foraminifera and 
torals and, inland, sandstones and siltstones in the Mercer-Ko- 
puku district have a similar microfauna. 

From Te Kuiti southwards, Mahoenui sandy siltstone is wide- 
spread. Near Te Kuiti the basal Mahoenui is Waitakian but in the 
Awakino district, where several sandy foraminiferal limestones 
mre developed, Otaian Foraminifera, including Heterostegina and 
Yephrolepidina orakeiensis, occur throughout the formation, 
here 600 ft thick. Mahoenui mudstone does not crop out in 
‘entral Taranaki but was encountered in Midhirst No. 1 Well, 
eneath a cover of 10,000 ft of Pliocene and Miocene. 

Otaian fossils have nowhere been found on the E coast of 
-e North Island where an erosion interval apparently everywhere 
~parates the Southland from the Landon Series. 

Otaian is widely developed in NW Nelson, from Tarakohe 
wastwards, as richly polyzoal sandstone, limestone and mudstone 
sting on Waitakian limestone. Southwards, in Tadmor district, 
sherry River follows a syncline formed partly of Otaian mud- 
one and sandstone. In Inangahua district, Otaian siltstone and 
imestone occur along Buller and Maruia rivers and siltstones 
if the same age extend along the south branch of the Mohikinui 
tiver further W. Calcareous sandstone with Otaian Foraminifera 
3 widespread in the valley of the upper Fox River. The most 
putherly Otaian on the W coast is at Punakaiki where about 
75-200 ft of Otaian mudstone overlies thin glauconitic Waitakian 
estone. 

Along the E coast of the South Island, Otaian is exceedingly 
rell developed. In North Canterbury the « Grey Marls » (except 
e basal few feet) and lower part of the Mt Brown Beds (sand- 
one and limestone) contain Otaian Foraminifera and attain a 
inickness of about 500 ft at Weka Pass. The Grey Marls extend 
| to southern Marlborough where they are exposed along the 
eymour River. At Marble Point, in the Waiau Gorge, there are 
iffs with Otaian Foraminifera, corals, brachiopods and molluscs 
ad, in Mt Grey district, the White Rock Limestone is the same 
e 


iin South Canterbury, Otaian sediments become sandier and 
e represented at Kakahu by 300 ft of sandstone. In the type 
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area, along the Otaio, Pareora and Tengawai rivers, highly 
fossiliferous muddy sandstones are developed. Otaian sandstone 
crops out at Mt Harris. 

In NE Otago, at Landon Creek and along the coast S of 
Oamaru, the Gee Greensand, only a few feet thick, contains 
abundant Otaian Foraminifera, including Victoriella plecte (Chap- 
man), and locally brachiopods (Pachymagas marshalli and haastt). 
Southwards, along the coast at Waikouaiti and Dunedin, the lower 
part of the Caversham Sandstone (with V. plecte in its basal part) 
contains Otaian Foraminifera. 

In Central Southland, Otaian shallow-water polyzoan and 
brachiopod limestone is developed at Castle Hill, Forest Hill and 
Shark Tooth Hill. In Southland, Otaian sandy limestones and 
mudstones extend northwards along the syncline in Waiau Valley. 
At Clifden, Otaian sandy limestone underlies the type Altonian 
limestone, separated by a disconformity. 


Climate : The presence of Otaian orbitoids (Nephrolepidina) 
in the North Island is evidence that New Zealand was within 
the belt of subtropical waters during the Otaian. 


Overseas correlation : Nephrolepidina, according to Van der 
VLERK, first appears in lower «e» stage in Indonesia and New 
Guinea considered Chattian by GLAESSNER. As Nephrolepidina 
makes its appearance in New Zealand in the Otaian, an upper 
Oligocene age seems most likely. The presence of Victoriella 
plecte suggests that the Otaian may be a correlative of the 
Janjukian Stage of South-east Australia. 


(N. pe B. HorNIBROOK). 


OTAIHANGA QUARTZITE E aa e eee ? Eocene 
(Wellington). 
MacpHErRSON (E.O.), 1949. The Otaihanga faulted outlier and 
notes on the greensand deposit. N.Z. J. Sci. Tech., B30, 70-83. 


A sedimentary quartzite consisting almost entirely of sub- 
rounded and angular quartz grains firmly cemented by secondary 
quartz, lying on the basement greywacke with great unconformity 
and overlain disconformably by the Muaupoko Greensand (q.v.), 
Unfossiliferous. 

(G.R. STEVENS). 


OTAKI SANDSTONE ................20.. Late Pleistocene 
(Wellington). 


Corton (C.A.), 1918. The geomorphology of the coastal district 
of south-western Wellington. Trans. N.Z. Inst., 50, 212-222 (Otaki 
Series). 


Grey and brown sandstone, with associated clay lenses and 
pebble beds, probably of composite origin — in some areas ma- 
rine (shallow-water coastal) and in other areas aeolian (dune 
sands). Deposits accumulated in lakes and swampy areas im- 
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pounded among dunes are present locally. A sparse microfauna 
f sponge spicules is present. See OLIVER, 1948. 


(G.R. STEVENS). 


ITAMA INTRUSIVE COMPLEX 
(Southland). 


MacpHerson (E.O.), 1935. Wakaia Subdivision. N.Z. geol. 
Surv. 29th ann. Rep. (n.s.), 6-8. 


_ Original Definition : « Otama Intrusive. Igneous rocks occupy 
:pproximately 30 sq. miles in Wendon, Otama and Chatton Survey 
Districts. They extend eastward from the Mataura River to 
3 am Waikaka Stream and reach almost to Waikaka Village. 
he western boundary is defined by the alluvium of the Mataura 
River and extends southward down the river from Pyramid Hill 
jor about 2 miles...» and northward for another 2 miles to near 
Wendon School (MacPHERSON, op. cit., 7). 


| Description: The main rock type, noritic gabbro, usually 
rushed and zeolitized, is accompanied by plentiful albite-micro- 
ranite and granophyre together with subordinate intermediate 
jocks, albitites, anorthositic segregations and hornblende-pegma- 
ites. There are a few pyritic quartz lodes and cupriferous veins. 
he intrusive rocks are associated with keratophyres and kerato- 
xyric breccias, these occasionally being hornfelsed. A group of 
ee volcanics on the S flank of the « Otama Complex » has been 
‘esignated the Black Hills Complex (Woop, 1956, 71) but the 
Emainder have not been differentiated on published maps. Woop 
:terprets the Otama Complex as an overturned, sheet-like body, 
®t mapping shows that its structure is not simple. 


Correlation: The complex is of Late Paleozoic age, being 
trusive into the Waipahi Group and apparently older than the 
acceeding Arthurton Group. Rocks in the Lintley Range to the 
W and at Waipahi and near Otanomomo and Waitepeka to the 
` appear to be closely related. 


Anbe Upper Paleozoic 


(D.S. Coomss). 


BEATE A. BEDS soros aleve Loea sati Upper Cretaceous 
(Northland). 


Ferrar (H.T.), 1924. Rodney Subdivision. N.Z. geol. Surv. 
th annu. Rep. (n.s.), 6. 


The rocks consist of silicified claystone and sandstone with 
neretions, cone-in-cone limestone, ammonites or Inoceramus. 
bo type locality was given, but the name is from Otamatea Arm 
| Kaipara Harbour in which the beds occur merely as a series 
i isolated exposures. The chief fossils are ammonites, Inoceramus 
d Ostrea lapillicola Marwick. Certain rocks formerly placed in 
sunger groups are now known to belong to the Upper Creta- 
ous, and the term Otamatea Beds is likely to be allowed to 


m= (RF. Hay). 
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OTAMITA SERIES -se oet e eea ete tenn E Upper Triassic 


Onctey (M.), 1933. Kaitangata-Green Island Subdivision. 
N.Z. geol. Surv. 27th annu. Rep. (n.s.), 14-15. 


OncLEY designated as type locality the beds described by 
TRECHMANN in the Hokonui Hills, Southland, in the valley of the 
Otamita Stream west of East Peak « from the Maoria problema- 
tica beds up to the top of the Carnic » (See TRECHMANN, 1918, 178; 
Maoria problematica = Mytilus problematicus Zittel). 

TRECHMANN did not give the precise location of the beds 
described in his table, but his collecting points were in the bed 
of Otamita Stream in a N-flowing reach, 2 miles upstream from 
its junction with Gordon Stream, and perhaps where the same 
beds outcrops in the stream banks up to 3/4 mile downstream 
from this reach. The most abundant fossils are Mytilus problem- 
aticus, Halobia, Triaphorus, Proclydonautilus mandevillei (Mar- 
shall). Monotis richmondiana Zitt. has not been found on this line 
of section so beds belonging to the overlying « series » have not 
been definitely identified. Probably the top of TRECHMANN’s bed 
“b” and by definition the top of the Otamita Series is just N 
of the S end of the north-flowing reach where the typical Ota- 
mitan fauna gives way to a fauna of sparse Rastelligera and Cla- 
vigera (Otapirian). TRECHMANN’s bed “f”, full of Mytilus proble- 
maticus, intended as the basal bed of the Otamita Series, is just 
N of the bend of Otamita Stream at the N end of this reach of the 
river. This definition of the Otamita Series corresponds closely 
with that of the modern Otamitan Stage. As a mapping unit, 
Otamita Series corresponds with Whakahau Series of the North 
Island. Wittetr (1948a) used the modified term Otamita Group 
for all New Zealand Upper Carnian rocks. 


(I.C. McKELLAR). 


OTAMITAN -STAGE ruaa a a tas Upper Triassic 


Marwick (J.), 1951. Series and Stage Divisions of New Zea- 
land Triassic and Jurassic Rocks. N.Z. J. Sci. Tech., B 32 (3), 8-10; 
1953. N.Z. geol. Surv. pal. Bull., 21, 15. 


The Otamitan, the lowest of the three stages of the Balfow 
Series, is based on a section exposed in Otamita Stream, Wai- 
mumu S.D., Hokonui Hills, Southland (Marwick, 1953). | 

The rocks are feldspathic sandstone and slaty shale (TRECH- 
MANN, 1918, 178). The Otamitan is conformable on Oretian bul 
its relationship to overlying beds is not well known. 


Fauna : TRECHMANN recognized 24 species of Mollusca and 4 
of Brachiopoda from the type section of the Otamitan. Halobic 
hochstetteri Mojsisovics and Mytilus problematicus Zittel might 
be termed key fossils for the stage. The fauna also include: 
Hokonuia limaeformis Trechmann, Anodontophora angulate 
Trech., Triaphorus zealandicus (Trech.), Palaeocardita quadrati 
Trech., Terebratula pachydentata Trech., Spiriferina otamitensi: 
Trech., Athyris wreyi (Suess), Bisyphites trechmanni Kummel 
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-roclydonautilus mandevillei (Marshall), Cladiscites sp., Rhaco- 
hyllites sp., and Arcestes sp. In the type section, as elsewhere, 
{ytilus problematicus forms a shell bed, the lower boundary of 
vhich marks the base of the stage. The shell bed is 65 ft thick at 
Yugget Point, 277 ft thick at Marakopa; other species are pre- 
erved with Mytilus but it greatly predominates. 


Correlation : Marwick (1953, 17) correlated the Otamitan 
vith the Upper Carnian. 


Distribution : Otamitan beds crop out at the S end of Roaring 
say, Nugget Point, and at many points along the N limb of the 
outhland Syncline between the coast and Taringatura Hills; 
vocally, near Gore, the stage appears to be absent. Outcrops in 
Vairaki Downs and S Taringatura Hills form part of the other 
mb of the syncline. Otamitan is well developed at Nelson from 
ighty-eight Valley to Wairoa Gorge. In the North Island, Ota- 
litan beds crop out along both limbs of the Kawhia Syncline, 
h the W limb from the Awakino River to the Marakopa coast 
ad on the E limb from Mokau River to near Morrinsville and 
untly. 

The Otamitan Stage replaces the unit Otamita Series of 
INGLEY, 1933a (q.v.). 


(J.D. CAMPBELL). 


*ANOMOMO IGNEOUS COMPLEX ....... Late Paleozoic 
(South Otago). 


Onctey (M.), 1939. The Geology of the Kaitangata-Green 
fand Subdivision. N.Z. geol. Surv. Bull. (n.s.), 38, 63. 


Not formally named. Includes keratophyres, keratophyric 
eecias, albite granite and dolerite outcropping between Otano- 
‘no and Waitepeka. The volcanic members can be correlated 
h the Black Hills and Conical Hills Complexes, and the coarser- 
iained rocks compared with those of the Otama Intrusive Com- 
ex and the Waipahi Albite Granite. A genetic relationship be- 
en the intrusive and effusive rocks of these complexes is sug- 


ted by their close association. 
(D.S. Coomss). 


TET UE oy Ect LESS o aea E n A «ei et s's! Os Upper Triassic 


Hecror (J.), 1870. Catalogue of the Colonial Museum (Govern- 
t Printer, Wellington), 195. 


The name is derived from Otapiri Creek, Hokonui Hills, 
athland, and Hector first used the term in a wide sense. 

Cox (1878a, 44) and McKay (18786) examined in detail beds 
pnging to this series between Benmore and Dipton on Oreti 
er, Southland, and E over the southern slopes of Benmore 
| to the type area in Otapiri and Taylor’s streams. Cox re- 
ined and restricted the series to beds 38 to 49 in his sections, 
t is from beds immediately overlying Monotis-bearing sand- 
e (Norian), up to and including the Taylor’s Crossing Grit 
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about 1,000 ft stratigraphically below the incoming of Psiloceras 
(Hettangian). 

HECTOR (1878a, 485) first regarded the series as Liassic be- 
cause of the occurrence of Belemnites otapiriensis thought to be 
allied to an English Liassic form, but later noted the abundance 
of Triassic forms in McKay’s collection from the type area and 
considered it to be Rhaetic (HEcToR, 1878b, x). 

TRECHMANN (1918, 169) considered the lower part of the series 
Norian, and in his table (facing p. 237) included in the Otapirian, 
all the Norian and the Upper Carnian; the latter perhaps through 
a typographical error. The lithology in the type area consists of 
coarse to fine well-bedded sandstones with occasional grit bands. 

The «series» (called Otapiri Group by WittetTT, 1948a, 13) 
has been recognized on fossil evidence in Southern Taringature 
Hills, Southland, in Glenomaru district, South Otago, and in coast 
sections south of Kawhia Harbour and south of Marakopa Rives 
Auckland (see Marwick, 1946, 29). 

Characteristic fossils are the endemic genera Rostelligdl 
(3 species) and Clavigera which occur in great numbers. Cox 
1878a, 44) records Trigonia (= Myophoria) and Belemnite: 
(= Aulacoceras) otapiriensis Hector as especially characteristic 
but no specimens of the latter have been found recently. He als 
described the series as being characterized by the absence o; 
ammonites and of Monotis which characterize the overlying anc 
underlying series. S of Marakopa River mouth, an unconformity 
in the beach section, taken as the base of the series, underlie 
a shell bed with 3 species of Monotis distinct from those charac: 
teristic of the underlying series. 

The modern Otapirian Stage is closely equivalent to the earl 
Otapiri Series and has superseded it in recent literature. 


(LC. McKetrar). 
| 
OTAPIRIAN STAGES. Seen one cee is Ie Upper Triassi/ 


Marwick (J.), 1951. Series and Stage Divisions of New Zea 
land Triassic and Jurassic Rocks. N.Z. J. Sci. Tech., B 32 (3), 8-10) 
1953. N.Z. geol. Surv. pal. Bull., 21, 18. 


The Otapirian, the highest Triassic stage, is the uppermos) 
stage of the Balfour Series. It is based on the section exposed i 
Otapiri Stream between the Taylors Stream junction and a poir 
about a mile upstream. 


Type Section and Fauna: The rocks in the type sectio 
consist of sandstone, siltstone and fine conglomerate (CAMPBEI!| 
& McKELLAR, 1956, 700). The stage is defined as those rocks lail 
down at the type locality after the appearance of Rastelligera dic) 
medea (Trechmann) and before the appearance of psilocerati 
ammonites. The stage represents the highest occurrence of Ras 
telligera and Psioidea, the lowest of Otapiria. Restricted forn! 
include Mentzelia kawhiana Trechmann, Rastelligera elongai| 
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lector, R. diomedea (Trechmann), Clavigera tumida Hector, Pte- 
ia cf. contorta (Portlock), Otapiria dissimilis (Cox), Torastarte 
ensoni Marwick, Aulacoceras otapiriense (Hector), and Arcestes 
f. rhaeticus Clark. 

Marwick (1953, 11) correlated the Otapirian with the Rhaet- 
an. 


Distribution : Otapirian fossils have been recorded from many 
»calities along the N limb of the Southland Syncline, from Nugget 
oint to Taringatura Hills. They occur in the other limb of the 
yneline at Mataura Island. Otapirian rocks form the core of a 
yncline at Eighty-eight Valley, Nelson. They crop out on the 
past about the mouth of the Marakopa River and S of Arawhero 
ear the entrance to Kawhia Harbour. On the E limb of the 
‘awhia Syncline an Otapirian horizon has been recorded from 
2 miles W of Huntly. 

The Otapirian Stage replaces the old unit Otapiri Series of 
JECTOR, 1870 (q.v.). 

(J.D. CAMPBELL). 


TEKAIKE (OTAKAIKA) LIMESTONE .. Middle Oligocene 
(Otago). 


Hector (J.), 1882. Progress Report, 1881. N.Z. geol. Surv. 
. geol. Explor. 1881, p. xxvu. 


Hector described the Otakaika Limestone, of « Upper Eo- 
xe » age, stratigraphically « immediately underlying the Hut- 
insons Quarry beds ». « The rock is a soft calcareous sandstone, 
ssotly glauconitic, and in places rich in ... Foraminifera... It is 
“wded with shells, the larger forms occurring in layers at in- 
“zals. » No type locality was suggested, but McKay (1882a, 66) 
ted that the Otakaika Limestone had been examined at 3 loca- 
ics, the first mentioned being the junction of the Otakaika and 
Bitaki rivers. McKay (1882a, 79) endeavoured to establish that 
= Otakaika Limestone was separated from the Maerewhenua 
estone (q.v.) by unconformity, in accordance with the official 
w that the latter belonged to the « Cretaceo-Tertiary For- 
‘tion ». Later in the same report, however (p. 103-4), McKay 
orporated in the Maerewhenua Limestone, as members, the 
akaika Limestone together with the underlying « Kekenodon » 
ensand and Ototara Limestone, and the overlying « Hutchin- 
Quarry Beds », as exposed between the Otakaika and Maere- 
enua rivers. Hector’s original description of the Otakaika 
nestone given above is inappropriate for the bed thus labelled 
McKay’s section (p. 104). Hutton (1885d, 560-4; 1887a, 429) 
tended that there were neither paleontologic differences nor 
ltigraphical break between the Ototara, Otakaika and Maere- 
enua limestones. Park first used the modern spelling « Ote- 
e> in 1904b (p. 417) and in 1905 (p. 523) claimed McKay's 
cutchinsons Quarry Beds» at Otekaike and the Otekaike 
aestone as equivalent together to his « Waitaki Stone » (= Wai- 
li Limestone), but distinct from and younger than « Oamaru 


= 
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Stone » (= Ototara Limestone). The Waitaki Stone (p. 492) wa: 
made the top member of the Oamaru Series (Miocene), above 
the Awamoa Beds. Parx later (1918, 83) applied the name Wai- 
taki Stone to the cliff-forming limestone near Duntroon whicl 
can now be shown to be the same as that called Otakaika Lime- 
stone by McKay in 1882. Urtiry (1920a, 146) stated that there 
was «no evidence that the Otekaike limestone is other thar 

Ototaran age» but such evidence has since been provided by 

brachiopod and microfaunal studies (ALLAN, 1938). 

Gace (1957, 50-51), mapping Waitaki Subdivision, redefinec 
the Otekaike Limestone in terms of four members: 

(a) Maerewhenua glauconitic limestone member : hard, massive 
sandy texture, fauna dominantly brachiopods, echinoids, pee: 
tens. 

(b) Prydes Gully nodular limestone member: stratified, fine 
yellow-white, nodular concretions as layers. | 

(c) Miller member : successions of calcareous silt, concretionar) 
yellow-brown limestone, calcareous greensand with abundan 
molluscs, brachiopods, corals. | 

(d) Waitoura marl member : massive calcareous silt. l 


Type localities : For (a) and (b) Kokoamu cliff, south-east ci 
Duntroon; for (c) and (d), Trig. Z Hill, Otiake. The Miller memi 
ber includes the wellknown Waitakian fossil localities of Trig 7 
Otekaike Special School, and « Phorus Beds» (Duntroon). Th 
following table shows the age and synonymy of Otekaike Lime 
stone and associated beds in the Waitaki Valley. 


McKay, 1882b UTTLEY, | 
Age GAGE p. 104 Park, 1918 1920a Í 


Waitoura Mbr — — H 
Otiake Bd. 


Miller Mbr Hutch.Q.Bds S, (Hutch.- | 
S § Awa.) | 
Waitakian  (Prydes Gully = 9 ) Waitaki Stn 
Mbr ® g (Upr. Hutch.) . 
Otakaika Lst. g 3 
Maerewhenua = 
Mbr 
Duntroonian KokoamuGsd « Kekenodon » (Lwr. Hutch.) Ototaran 1 
Gsd. 
Whaingaroan McDonald Lst. Ototara Lst. (Ototaran) 


Otekaike Limestone as defined by Gace is represented by or! 
oror more of its members over extensive areas of North-ea!} 
Otago north of Kakanui River, reaching a maximum thickness i 
about 100 ft. (See also: Maerewhenua Limestone). 


(M. Gace). 
OTEKE SERIES sex" naar ela eee: Upper sural 
Marwick (J.), 1951. Series and Stage Divisions of New Zed 


land Triassic and Jurassic Rocks. N.Z. J. Sci. Tech., B 31 (3), 8-1) 
1953. N.Z. geol. Surv. pal. Bull., 21, 30. 


| 
i 
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The uppermost series in the Hokonui System (Triassic- 
urassic), proposed for a single named stage, the Puaroan (q.v.) 
f Tithonian age. The Oteke Series includes 7,000 ft of Upper- 
aost Jurassic beds in the Huntly-Kawhia area, the Puaroan 
tage and Huriwai plant beds of Waikato Heads, and perhaps 
ome of the younger « greywackes » of E Wellington, Marlborough 
nd Canterbury. The name is based on Oteke Creek, which drains 
ato Kinohaku Inlet, Kawhia. (C.A. FLEMING) 


'TEPOPO FORMATION .. Upper Cretaceous-Lower Eocene 
(North Otago). 


Brown (D.A.), 1938. Moeraki Subdivision. N.Z. geol. Surv. 
end annu. Rep. (n. s.), 11, xx. (Otepopo Series). 


Thick (100-250 ft) greensand with ironstone concretions be- 
ween the Moeraki (above) and Katiki formations. The greensands 
je typically exposed in Waianakarua River (North Branch) at 
¿e main road crossing, and extend northwards from Katiki Beach 
ross Kauru River. A few unidentifiable plant remains, wood, 
ed fish scales are present. (D.A. Brown). 


Spel C2 29 2 DSI Pe ae ae a Raah Middle Oligocene 
(Otago). 

UrTTLEY (G.H.), 1920. The Tertiary Geology of the Area bet- 
en the Otiake River (Kurow District) and Duntroon, North 
2go. Trans. N.Z. Inst., 52, 143-6. 


Glauconitic calcareous fossiliferous beds exposed on the NE 
2 of the hill at Trigonometrical Station Z near Otiake River, 
ailes NW from Otekaike Railway Station. Uttiry’s definition 
145) appears to include the following beds shown in Fig. 2 
143) : «(b) glauconitic calcareous bands; (c) less glauconitic 
careous sandstones with glauconitic bands passing up into (d); 
softer calcareous mudstone ». Bed (a) « Otekaike limestone » 
excluded. Artan (1933, 98) cited the « Waitaki limestone » 
( Otekaike limestone of UrTTLEY) together with the overlying 
iake Beds as at Trig. Stn Z, as the basis for the Waitakian stage 
v.), which had been introduced without clear definition by 

(1918, 25). UTTLEY’s beds (b) and (c) are together equivalent 
he Miller member and bed (d) to the Waitoura marl member 


e Otekaike Limestone of Gace (1957, 51). 
(M. Gace). 


REGROUP. Shiner, Beets 2 aor TE ele 8 Oligocene 
(Otago). 
Gace (M.), 1957. Geology of the Waitaki Subdivision. N.Z. 
il. Surv. Bull., 55, 48. 
‘Highly calcareous glauconitic sediments in North-east Otago. 
Kokoamu Greensand; Otekaike Limestone. 
(M. Gace). 
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OTOTARA LIMESTONE (SERIES, GROUP, ETC.). : 
(Otago) Upper Eocene-Lower Oligocent 


ManTELL (G.A.), 1850. Notice of the Remains of Dinornis anc 
other Birds, and of Fossils and Rock Specimens, recently collectec 
by Mr Walter Mantett in the Middle Island of New Zealand.. 
Quart. J. geol. Soc. Lond., 6, 319-43. 


One of the first formation names established for New Zea. 
land rocks. MantELL (1850, 323) reported a fawn and yellov 
friable limestone traced (by his son, W. MANTELL) through th 
« country of the Waiareka » to « Kakaunui», and at « Ototara > 
and submitted a list of fossils from the Ototara Limestons 
(pp. 328-30). HOCHSTETTER (1864, XXXIX) synonymized Ototar: 
and Oamaru Series (q.v.) of « Older tertiary » age, as a loca 
formation name. Hector (1870, 171, table) extended the functio1 
of the term to regional correlation in the form «Lower [Ter 
tiary] or Ototara Series », describing the Oamaru representativ 
as « white calcareous sandstone » changing to « yellow lithograph. 
ic limestone » (p. 189). Long afterwards the latter variant wa 
recognized to be of different age (see : Kakanui Limestone; Oama 
ru Series; McDonald Limestone), but Hecror (1872, 344) declare 
the identity of Ototara and Kakanui limestones. The dual use o 
Ototara as a local rock unit in Oamaru district and as a time-roel 
unit aggravated the confusion brought about mainly by the exist: 
ence of 3 distinct limestone horizons in North-east Otago. D 
most sections, these could not have been differentiated b 
sequence and lithology, nor even faunally before the paleontol 
ogical developments of the last 30 years. 

Hutton (1872a, 184) in a synoptic list of New Zealand form 
ations, included « Upper Eocene or Ototara Group », with repre 
sentatives in various districts. Classified as a subdivision ¢ 
Oamaru Series (implied earlier Tertiary age), Ototara Group wa 
used as a mapping unit in Marlborough, Nelson and Canterbur 
(Hutton, 1874, 30, and map). In a revised standard Geologic: 
Survey classification of formations, embodying the « Cretaceo 
tertiary » or supposed « passage beds », Hector (1877c, Iv, table 
included « Ototara and Weka Pass Stone» as a correlation uni 
A protracted dispute developed mainly between Hurron an 
McKay concerning the stratigraphic position of the Ototara Lime 
stone in virtually its « type» sections in coastal N Otago, an 
also its relation with limestone strata in Waitaki Valley little mor 
than 10 miles inland. (See: Maerewhenua Limestone; Otekaik 
Limestone). Notwithstanding this and other conflicts over th 
Oamaru Tertiary succession, Ototara Series, etc. continued to Ł 
used throughout New Zealand in a time-stratigraphic sens | 
Hutton’s views regarding the coastal sequence were eventuall 
disproved, but he supplied a satisfactory definition of Ototar 
Series (1887a, 420-2), incorporating the Ototara Limestone toge 
ther with underlying clay, tuff, diatom ooze and volcanic rock 
(equivalent to Totara Limestone and Waiareka Volcanic Form 
ation of GacE; see below). For Hurron, Ototara Limestone wé 


; 
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vidently a portion only of the time-stratigraphic unit Ototara 
eries. PARK (1905, 491-2) made a drastic change by placing the 
Taerewhenua Limestone (renamed Waitaki Stone) above the 
.wamoa Beds, as the top member of Oamaru Series (Miocene), 
nd used Oamaru Stone for Ototara Limestone (of MANTELL). In 
he Geology of New Zealand (1910, 108), Park employed Ototara 
tone in the correlation sense, again for the top member of the 
amaru Series, but in describing the Oamaru district, he substi- 
ited Ototara Stone as the local formation name for the beds 
reviously (1905) called Waitaki Stone, retaining Oamaru Stone 
x the true Ototara Limestone. THomson (1916a, 34) based the 
itotaran stage (q.v.) upon the Ototara Limestone, but unfortu- 
ately correlated the latter with « Ngapara » (= Otekaike) Lime- 
jone, and failed (as did HuTTon) to recognize two distinct lime- 
jone horizons separated by (Deborah) volcanic beds in coastal 
sections. Detailed mapping by Park (1918) re-established this 
jet, recognized long before by McKay. The terms Ototara Lime- 
yone and Ototara Series tended there after to be replaced by Oto- 
Fan Stage until the latter was distributed through several new 
ages by FINLAY & Marwick (1940, 110-12; 1947, 229). In defining 
ek units for Waitaki Subdivision, Gace (1957) disregarded the 
dority of Ototara Limestone, partly because of its chequered 
story, and partly to avoid confusion with the obsolete time 
satigraphic terms Ototara Series and Ototaran Stage. The lower 
tt of the original Ototara Limestone (= Oamaru Stone, — 
siding stone, etc.) is mapped as Totara Limestone; and the 
wer part (= Kakanui = Deborah limestone) as McDonald 
rnestone (q.v.). (M. Gace). 


COTARAN STAGE ...... Upper Eocene-Lower Oligocene 


THomSON (J.A.), 1916. On Stage Names Applicable to the Di- 
sions of the Tertiary in New Zealand. Trans. N.Z. Inst., 48, 34-35. 

THOMSON proposed the Ototaran Stage for the Ototara Lime- 
sme (= Totara Limestone) of Oamaru district without selecting 
ype locality. ALLAN (1933) pointed out that... « The selection of 
standard area for the Ototaran presents difficulties because the 
juence of strata forming this stage has been variously inter- 
‘ted by different authorities. The Ototaran contains several 
inal communities, some definitely in sequence, others possibly 
jes variants... » He suggested that the type locality be the sec- 
n exposed from Trig V near Totara, east through Flat Top 
l to Deborah Road, and cited the section provided by PARK 
18, opp. p. 66) : l 
1. Greensands with Pachymagas of the parki series. 

- Disconformity. 
i 2. Deborah (or Kakanui) limestone. 
: 3. Deborah tuffs. 
‘4, Oamaru stone. 
| 5. Waiareka tuffs. 

| ALLAN defined the Ototaran as «... the period of time repre- 
Sted by the deposition of beds 2 to 4 in the above sequence, 
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and as well such intervals as are represented therein by non- 
deposition or erosion» noting that THomson (1926, 152) hac 
reported «at least four more or less distinct brachiopod fauna: 
are found in the Ototaran of the Oamaru coastal district... ». 
After study of Ototaran Foraminifera, Fintay (1939, 531) 
concluded that «... the Ototaran, so poor in molluscan fossils 
and locally rich in brachiopods, has become an unwieldy unit now 
that its numerous rhizopod faunas are known. The Lower is more 
distinct from the Upper than are Hutchinsonian and Awamoan 
and names are obviously needed for both. For the Lower 
Morcan’s old name Kaiatan ... can be revived... For the Upper 
I here propose the Whaingaroan Stage founded on the Whain- 
garoa Series of the North Island West Coast ». Although the Oto- 
taran, including three distinct foraminiferal faunas (Kaiatan 
Runangan, Whaingaroan), was clearly an over-large uni 
Fintay’s choice of the Whaingaroa beds, far removed from the 
Oamaru district, as the type locality for a new stage, was unfor- 
tunate. Sparse, poorly preserved, shallow-water foraminifera 
faunas typical of the Totara Limestone are an unsuitable paleon- 
tological basis for a stage and provide some justification for th 
course adopted by Fintay. Similarly, the unusual faunas of th 
special facies represented by the shallow-water Waiareka Tuff. 
(Waiarekan Stage), the equivalent of the Lower Ototaran, weri 
justifiably rejected by Finuay, though his substitution of Kaiatan 
based on the West Coast sequence, may not have been the bes 
course. | 
Following Finuiay’s rejection of Ototaran, the stage lapse 
from use. (N. de B. HORNIBROOK). 


{ 

| 

OTOTOKA SHELL-CONGLOMERATE .. Lower Pleistocen 
(North-west Wellington). i 


FLEMING (C.A.), 1947. Standard Sections and Subdivisions c 
the Castlecliffian and Nukumaruan Stages of the New Zealan™ 
Pliocene. Trans. roy. Soc. N.Z., 76, 315. | 


A junior synonym for Butlers Shell Conglomerate at its typ : 
locality. (C.A. FLEMING). 


OTOTOKA*SILTSTONE T Jv. T Lower Pleistocen 
(North-west Wellington). 
FLEMING (C.A.), 1953. The Geology of Wanganui Subdivisior 
N.Z. geol. Surv. Bull., 52, 173. | 
Irregularly laminated ripple-bedded silt and sand (10 ft) 
with organic borings and scattered pebbles, classed as a membe" 
of the Butlers Shell Conglomerate (Okehu Group) interfingerin 
with the conglomerates and containing a distinctive mollusca 
fauna (including Nemocardium, Stiracolpus robini Marwicl. 
Tanea, Acrilloscala n. sp., Austrofusus aff. chathamensis Finlay | 
Type locality: coast 3/4 mile east-south-east of Ototok). 


Stream mouth. (C.A. FLEMING) 


re ee 
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MEUEA TASES EPS sis < e As ok Cos Soa Lees ? Upper Miocene 
(Hawkes Bay). 


Onatey (M.), 1927. Wairoa Subdivision. N.Z. geol. Surv. 21st 
i. kep. (n. s.), 12, 13. 


Mudstone similar to that of the conformably underlying 
[apiri Beds, but free from pumiceous layers, well exposed in 
uranganui and Otunua streams in the W of Mahia Peninsula, 
here it is 4,000 ft thick. ONcLEY later (1928, 7) considered that 
tunua Beds probably represent, at least in part, the Opoiti Beds 
hich he mapped, separated from the underlying Mapiri by an 
osion interval, on the W side of the Wairoa Syncline, but he 
nally (1930a, map) included them in the Mapiri Beds. 


(C.A. FLEMING). 


TURIAN SLA GE gas E tare ta aN Upper Pleistocene 


| Femina (C.A.), 1953. The Geology of Wanganui Subdivision. 
Z. geol. Surv. Bull., 52, 105. 


| The younger of two stages in the Hawera Series of Wanga- 
li. The type section of the Oturian is the Rapanui Marine Sand 
yposed on the coast at the mouth of Wairoa Stream near Waver- 
7, and the name is based on Oturi Lake, 3 miles N of the type 
sality. Hawera Series fossils consist chiefly of living species, 
their subdivision and correlation depends as much on strati- 
phic, climatic and eustatic considerations as on the rather 
ile difference between fossil assemblages. The Oturian fauna 
“istinguished from that of the older Terangian by absence of 
< gastropod genus Leucotina (now extinct in New Zealand) and 

4 different form of Pecten. It differs from the living fauna of 
Ek Strait in the presence of several northern gastropods. Otu- 
n sediments were deposited on a terrace cut at a time of high 
level and warm sea temperatures and are probably inter- 
iial, but they have been warped and faulted, so cannot be 
ily correlated with eustatic terraces of stable areas. They pro- 
wly represent the last interglacial. Other elevated marine 
fistocene deposits in New Zealand are probably Oturian but 
e have yet been correlated by paleontological evidence. 


(C.A. FLEMING). 


ROE CHAL Kr T TTA Lower Oligocene 
(North Canterbury). 


‘McKay ‘(A.), 1881. Discovery of Chalk near Oxford, Ashley 
nty. N.Z. geol. Surv. Rep. geol. Explor. 1879-80, 49-53. 


Chalk, about 70 ft thick, now best exposed in quarries at 

Hill, near Oxford (type locality). The most complete des- 
tion is by MacpHerson (1947, 164-172), who described the 
ord Chalk as resting (possibly unconformably) on the Eyre 
31 Group, and underlying (probably unconformably) the Chalk 
Clay. 
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Foraminifera include Rotaliatina sulcigera (Stache), Pseud 
gaudryina reussi (Stache), Vaginulinopsis hochstetteri (Stache 
Bolivina pontis Fin., Uvigerina maynei Chap., and Cibicides ve 
rucosus Fin., and are Whaingaroan in age. 


(R.P. SuceaTE). 


PAHI. GREENSAND a ei eT Middle Eoce: 
(Northland). | 


Park (J.), 1887. Rodney, Waitemata and Eden Counties. N. 
geol. Surv. Rep. geol. Explor. 1886-87, 18, 221. 


The rocks consist of dark-green gritty, fossiliferous greensa’ 
exposed near Pahi Township, Kaipara Harbour, containing Be 
tonian molluscs (FLEMING, 1950b). The position of the Pahi gree 
sands in the stratigraphic column has long been controversi 
On the foreshore W of Pahi Peninsula all the earlier geologis 
Park, Cox, McKay and MARSHALL, agreed that a greensa| 
underlies an argillaceous limestone. FERRAR (1934) discovered ` 
the same foreshore an argillaceous limestone below a greensai 
Maintaining that his discovery represented the true order of sti) 
tigraphic succession FERRAR suggested that the argillaceous lini 
stone above the greensand owed its superior position to ovi 
thrusting, and in this contention he was supported by BARTR 
(1937). HENDERSON (1936) suggested that there were two gree 
sands, one above and one below the limestone. Fossil evide 
has since shown that not only are there two greensands, but a 
two limestones, and that the stratigraphic sequence is: lamina 
greensand, lower argillaceous limestone, and massive greens 
(the original Pahi greensand), unconformably below an up! 
argillaceous limestone. 


PAKAU BASALT... 20 Te eee Pleistoc 
(South Auckland). j 


GILBERT (M.J.), 1921. Geology of the Waikato Heads Dist! 
and the Kawa Unconformity. Trans. N.Z. Inst., 53, 113. j 


The basalt lava sheet and associated breccias, on the S § 
of the Waikato River from Pakau Stream (type locality, 4 mii 
from Port Waikato) E through Onewhero, were referred to | 
Pakau Basalt by Gitpert. He correlated with them the « base 
flows and breccias spread over a wide area north of Wail) 
River and east of Waiuku ». Thus the « Waitangi Basalt » in i 
duced at the same time, must be discarded as a synonym. 
considered that the basalt at Ngatutura (Kaawa Creek) is p“ 
bably older than the Pakau Basalt. H 

All younger basalts of the Waiuku-Pukekohe-Bomb 
Mercer-Onewhero-Pakau areas should be referred to this i 
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ation until they can be subdivided satisfactorily by age or 
etrology. Thus HOCHSTETTER’s « Basaltic Boulder Formation » is 
synonym. 

(D. Kear). 


SKAURANGI BEDS .............0.0000- Lower Miocene 
(Northland). 
MarsHALL (P.), 1917. Geology of the Central Kaipara. Trans. 
LZ. Inst., 49, 441. 


The Pakaurangi Beds were first discussed under that name by 
IARSHALL (1917a, 441) as synonymous with the Komiti Beds 
decTor, 1877b, v; Cox, 1881, 17; Park, 18866, 165) which, previous 
) 1917, had been the subject of a number of reports. More recent 
ithors have continued to refer to the « Pakaurangi Beds » and 
at name is best adopted. The type locality is the coastal section 
; the S end of Hukatere Peninsula, Kaipara Harbour. HECTOR 
877b, v) and Cox (1881, 17) used the name « Komiti Point » for 
ong promontory at the SE corner of Hukatere Peninsula where 
e fossiliferous beds were discovered; this promontory is now 
Med Pakaurangi Point. Komiti (Kumete) Bluff forms the south- 
2st corner of Hukatere Peninsula. Cox (1881, 17) described the 
pmiti Point Beds (Lower Miocene) as fossiliferous gritty beds 
pped by green sandstone. Park (1886b, 165) included under this 
ime a wide variety of rocks, viz.: lignite-sands and clays at 
miti Bluff, an orbitolite limestone near Komiti Point, and a 
bily limestone and trachydolerite flows near Strawberry Bay on 
£ W side of Hukatere Peninsula. FERRAR (1934, 23) and later 
titers made restricted use of the name Pakaurangi Beds in 
erring to the fossiliferous tuffaceous sandstones at Pakaurangi 
ymiti) Point and immediately W behind Coates Bay; included 
zain these sandstones is the Pakaurangi Point Miogypsina Bed 
onian) of Finiay (1947b, 351). Faunal lists were given by 
RSHALL (1918b, 263), FERRAR (1934, 40) and Laws (1939, 466; 
-1, 134; 1944, 297). Laws (1947, 537; 1948a, 144; 1948b, 151) corre- 
d the Pakaurangi Beds with fossiliferous beds at Hokianga 
bour, North Auckland, and these two localities have yielded 
a microfaunas (FINLay & Marwick, 1948, 24). FINLAY & 
OWALL (1924, 535) correlated the Pakaurangi Point Beds with 
beds at Clifden, Southland. FERRAR (1934, 38) placed the Mio- 
sina limestone of Pakaurangi Point at a fairly high horizon 
his Waitemata Beds. The Pakaurangi Beds lie within Waite- 


(R.N. BROTHERS). 


WAU GROUP ..... ece... Upper Cretaceous-Eocene 
(North-west Nelson). 


HOCHSTETTER (F. von), 1864. Geologie von Neu-Seeland. 
ara-Exped., geol. Theil 1 (1), 231-233 (Pakau ... coal mea- 


Is). 


OCHSTETTER examined only the lower part of the Group, 
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which he described as micaceous sandstone, conglomerate al 
shales with several coal seams. ONcLEY & MacpHerson (19% 
24-6) showed the Pakawau « Series » to extend over the great 
part of the peninsula NW of Collingwood in the extreme NW 
the South Island. They showed that its thickness, up to 5,000 
and lithology, both vary widely. 

In a detailed account of the Puponga Coalfield, in the N pe 
of the area covered by these beds, SuccaTE (1956, 539-559) mod 
fied the name to Pakawau « Group » and extended it to inclu 
the basal freshwater part of the overlying West Haven « Serie: 
of ONGLEY & MacPHERSON, as plant microfossil determinatio 
and field evidence do not support the assumption of a break 
the sequence. SuccaTEe showed that in the Puponga area the Pak 
wau Group comprises : 


Feet 

Farewell Formaiton — Conglomerate, quartz- 

ose sandstone and mudstone ........... 600 
Whaririki Formation — Conglomerate, pebb- 

ly sandstone and mudstone ............ 1,000 
Puponga Formation — Sandstone, mudstone 

and coaliseams soe eee k eaters oe cee 150-190 
North Cape Formation — Conglomerate, 

sandstone and impersistent coal seams .. 800 + 


(Lower formations not exposed in Puponga area). 


The lower formations, yet to be defined, include the be 
conglomerate and probably, overlying sandstone and mudst« 
with coal seams, in the Otimataura-Marble creeks area. Latej 
changes in the sequence will make final stratigraphic divis! 
complex. i 

Leaves from the Pakawau Group include species of Agati 
Dacrydium, Podocarpus, and Nothofagus, and are from the Li 
Cretaceous part of the Pakawau Group. McQUEEN (1955) record 
« Fagus » producta v. Ettingshausen, Blechnum priscum Ett. ; 
Taeniopteris stipulata Hector. 

Plant microfossils, recently examined, include Podocarpid} 
cf. ellipticus Cooks., P. otagoensis Coup., Dacrydiumites mawsi 
Cooks., Beaupreaidites elegansiformis Cooks., and Monosule# 
minimus Cooks., and indicate a Late Cretaceous age (appr 
Upper Senonian). No fossils have been obtained from the Fe! 
well Formation, which may be early Eocene. 1 


(R.P. Succate). (i 


PAKIHIKURA PUMICE I SS Lower Pleistoc 
(North-west Wellington). 
Te Punca (M.T.), 1952. The Geology of Rangitikei Val/ 
N.Z. geol. Surv. Mem. 8, 13-16, 19. ; 
80 ft of soft sediment dominated by rhyolitic pumice detri 


Most of the pumice is fine-grained but lenses of small pur} 
pebbles are locally prominent. Thin lignite beds, lenses of H 


Eg 
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conglomerate with small pebbles of greywacke and pumice, and 
small lenses of dark femic sand are also present. The volcanic 
materials were produced in the central volcanic district of the 
North Island. The Pakihikura pumice, which appears to be close- 
ly related to a major (? first) outpouring of ignimbrite, forms the 
basal part of the Upper Rangitikei Formation (Castlecliffian). 


Type locality : mouth of Pakihikura Stream, Rewa. 
(M.T. Te Punca). 


2ALEOZOIC COMPLEX OF NORTH-WEST NELSON 
(Nelson). Cambrian-Devonian 


Understanding of different views on Lower Paleozoic strati- 
‘raphy in North-west Nelson requires some comments on re- 
po structure. The rocks outcrop over a wide area for some 
6 miles S of Cape Farewell, and form rugged country with 
nany summits of 5,000 to 6,000 ft elevation. They are strongly 
elded, in places isoclinally, and broken by many faults. The 
jeneral trend of the strata is roughly meridional, with conside- 
able local variations especially near Mount Arthur : axial plunge 
trobably explains many of the swings in strike. 

The approximately meridional trend, which may well be of 
fercynian or Caledonian age, is cut across by later great faults, 
estly striking about N 30° E, which also dislocate the more 
atly dipping cover of Tertiary sediments, outliers of which lie 
= a more or less peneplained surface of eroded Paleozoic rocks. 
@rtiary beds may be tilted by the later faults but these have, 
= the whole, not produced much rotation of Paleozoic beds, with 
2 probable exception of a great Tertiary syncline along Takaka 
siey which appears to be aligned along an earlier Paleozoic 
ead. The stratigraphy has to be followed in a region of great 
uctural complexity where much repetition may be expected. 

West of the Paleozoic belt is a great massif of granite and 
other granite massif bounds the E edge. Minor granite masses 
50 appear within the Paleozoic belt. Near the granite the strata 

the Aorere, Haupiri and Mount Arthur groups appear to 
«ome more metamorphic. In consequence all writers have 
ded to extend their lithologic mapping to include rocks, both 
izionally and thermally metamorphosed, that are considered to 
roughly time-stratigraphic equivalents. 

Whilst the ages of certain beds and the lithologic correlations 
xy reasonably be extended for some distance, and whilst the 

erpositions of certain identified facies may be valid within 
sited distances, considerable confusion has probably resulted, 
sn in the field of purely formational mapping, from correlating 
her similar sedimentary facies of very different horizon on 
eping assumptions of lithologic similarity despite variations 
ithe metamorphic state. It is notable that, although certain 
wographic types are described in detail by BELL, WEBB & 
iRKE (1907), few reports describe sequences, and the type sec- 
1s of « series » are nowhere well defined. The short descriptions 
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given in these notes are very much the same as those of th 
authors of the various names; indeed the best but still ver 
comprehensive descriptions of sequences are those of Cox (1882f 
and Park (1890a) who appear to avoid the use of formation o 
« series » names. Their observations of scattered localities canno 
be collected into a precise coherent general statement withou 
supplementary field work. Because of likely confusions in fiel 
mapping of Lower Ordovician strata, readers are also referre 
to notes on the Haupiri and Mount Arthur groups. 

The following description of Complex Carbonates, Quarizite 
and Schists is appended here without implying that their strati 
graphic positions are known, although earlier workers were in 
clined to regard them as underlying the Aorere Slates. They ma 
belong to any one of the Ordovician groups or may indeed includ 
altered Cambrian rocks (see Haupiri Group). 

A complete statement concerning the graptolite zones of Ne 
Zealand is given elsewhere, with a table (under Ordovician) sinc 
the relations between the rocks of identified age in differer 
groups becomes clearer from a whole than it would from separa 
statements. 


Crystalline Complex Carbonates, Quartzites and Schists. 


These rocks are of uncertain stratigraphic position and hav 
been assigned by some authors (ONGLEY & MacpHerson, 192) 
HENDERSON, GRANGE & MAcPHERSON, 1926) to the Mount Arthi) 
Group, by others (BELL, WEBB & CLARKE, 1907) to the Aore 
Group. 

The «complex carbonates, quartzites and schists», as th’ 
were termed in N.Z. geol. Surv. Bull. 3, occur on both sides } 
the Takaka Valley. Those on the E (« Riwaka Series » of Hutto’ 
were first described by Cox (1881a, 8-10) in Riwaka Range, whe} 
marbles and schists flank the granites outcropping E of thej 
Cox (1882f, 1883) added further good descriptions of the rocks «d 
the ranges W of Takaka valley, and PARK (1890a) also describ’ 
the metamorphic marbles, schists and other Paleozoic roel} 
McKay (1892, 38-43) added a further account of rock types | 
Pikikiruna Range, only. BELL, WEBB & CLARKE (1907) and Onet} 
& MacrPHERSON (1923) added petrographic to field descriptions 4 f 
Parapara and Collingwood districts. H 


hundreds of feet thick, within the schists. They include mal 
varieties of marbles, a few of which contain a considera 
amount of magnesia (Morgan, 1918a, 368-372). 


tirely of Seer T 


On the E side of Takaka valley, particularly near the g > 
nites, black amphibole schists appear locally to interdigitate w 
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ocks of granitic aspect, and probably were formed by metam- 
yrphism of lime-rich sediments. The best petrographic descriptions 
of all these rocks are by BELL, Wess & CLARKE (1907, 37-44). 
Cox and the authors of both the Parapara and Collingwood 
yulletins agreed in placing the marbles and schists below the 
nore typical slates and sandstones of the Aorere Group, but, 
whereas the writers of the first bulletin put the marbles strati- 
sraphically below the schists, ONGLEY & MacpHERSON preferred to 
lace the schists below the marbles: Cox reserved his opinion. 
fhe limestones actually are most likely lensoid concentrations. 
Many of the early Geological Survey workers in this field 
vere inclined to correlate the Mount Arthur Limestones with 
he complex carbonates of both walls of Takaka Valley. ONGLEY 
¿z MAcPHERSON (1923) accepted this classification, which, in the 
ight of later paleontological data, would completely invalidate 
eir original views on the sequence. 
| HENDERSON, GRANGE & MACPHERSON (1924, 1925, 1926, and 
oloured maps of Motueka Subdivision), commencing from the 
fount Arthur massif, mapped the Mount Arthur Group north- 
yards in broad bands to include all the complex carbonates both 
: and W of Takaka Valley, and also most of the schists. Their 
joundaries, if projected into the adjoining maps, would include 
Il these metamorphic rocks to the extremity of their outcrop N 
f Collingwood, and these rocks are indeed mapped as Mount 
thur Group by ONGLEY & MacpHERSON (1923). 
The chief argument for prolonging the Mount Arthur Group 
to the Takaka valley is the presence of discontinuous lenses 
i limestone between Mount Arthur and the walls of the valley. 
| this correlation were accepted it would be necessary to discard 
= views of those who worked in the country W of Takaka 
liey, all of whom, including OncLey & MacpuHerson (1923), 
¿řeed that the marbles and schists were older than the Aorere 
sup. 
Increasing metamorphism of rocks near the granite intrusions 
ist of the valley may be sufficient to explain the presence of 
tamorphic rocks. They may be the metamorphic equivalent 
i the Aorere slates, a possibility suggested by BELL, WEBB & 
RKE (1907), but this seems unlikely since limestones are 
own in the latter. On the other hand, it may be argued that 
itic batholiths are more likely to occur in association with 
cks lower in the sequence. The discovery by BENSON (1956) of 
mbrian limestones among rocks which had been mapped as 
wupiri Group (q.v.) throws strong doubts on the correlation of 
è «complex carbonates » with the Mount Arthur limestones. 
le ‘discovery leads to a speculation that part at least of the 
omplex carbonates» and schists of Takaka district are also 
brian. Such a date would be consistent with the views of 
(1883, 64), and of other writers who believed that the mar- 
'S were stratigraphically below the « Aorere slate series ». 


(A.R. LILLIE). 


A) 
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PAPAITI ALLUVIUM -~ sei) ase Ba. clo Late Pleistocen 
(North-west Wellington). 


Fiemine (C.A.), 1953. The Geology of Wanganui Subdivision 
N.Z. geol. Surv. Bull. 52, 278. 


Gravel up to 25 ft thick overlying the lowest valley-plai 
terrace above the Aramoho Terrace in Wanganui Valley, 70 f 
above sea level at Wanganui, climbing inland at 23 to 33 ft a mile 


Type locality : Upokongaro. 
(C.A. FLEMING). 


PAPAKAIO FORMATION ....... Upper Cretaceous - Eocen 
(North Otago). ) 


Gace (M.), 1957. Geology of the Waitaki Subdivision. N.z 
geol. Surv. Bull. 55, 22. 


Roughly equivalent to Ngapara Beds and Awamoko Bec 
(q.v.) this formation encompasses quartzose coal measures up f 
400 ft thick resting unconformably upon Kakanui Metamorph’ 
Group in NE Otago. Type locality : Horse Gully Road, Airedal 
N of Oamaru. The normal order of succession is as follows: | 

Evenly-bedded quartz sand and conglomerate. 

Sub-bituminous coal, carbonaceous silt and clay. 

Quartz conglomerate, pebbles up to 2 in., well sorted, 

generally current-bedded. 

Quartz-schist-greywacke conglomerate, pebbles up to 

3 in.; (locally). 
Over most of the region, from the lower NE slopes of Kakan‘ 
Range to Waitaki River, and inland as far as Wharekuri, ne; 
Kurow, Papakaio beds intervene between the lowest marié 
Cretaceous and Tertiary beds and schist basement. Locally, ma 
ine beds rest directly upon basement, but there is no doubt | 
to the essential continuity of the Papakaio beds as a distin 
formation, at least over the area in which the name is intend 
to be applied. The age of the basal part of the overlying mari) 
beds varies within the Waitaki Subdivision from Wangaloan 
Bortonian, and the age of at least the upper part of the Papaké| 
Formation is held to vary accordingly, but the whole formati 
belongs in the «Middle Coal Measures» (Sub-Wangaloan 4 
Sub-Bortonian Subdivisions) of Couper (1953a, 6-8). 


(M. GAGE) © í 


PAPAKURA LIMESTONE ................ Upper Oligoce) 
(South Auckland). [i 


HOCHSTETTER (F. von), 1864. Geologie von Neu-Seeland : Bi : 
träge zur Geologie der Provinzen Auckland und Nelson. Novo 
Exped. geol. Theil. I, xxxvii, 42-3. 


HurrTon (1867, 5) implied that HocusterreR named the « th 
pakura Limestone », but HOCHSTETTER referred only to the « Lin] 
stone at Papakura », which, however, he described in some deti® 


ji 
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gave a locality (Cooper’s and Smith’s limestone quarries on 
he NW slope of the Hunua Range, 5 to 6 miles from Papakura - 
œ. at Ardmore) which can be taken as the type. No one has 
ince formally named the formation which has nevertheless been 
eferred to often, and it is therefore preferable to accept Hocu- 
TETTER’S introduction as valid. The formation was described (p. 42) 
s a semi-crystalline tabular limestone 4-5 ft thick, full of 
sryozoa, Foraminifera, echinoderm spines, and shell fragments. 

Hutton (1871la) raised the name to « series » rank, by in- 
luding over- and under-lying sandstones, and gave evidence for 
inconformity between the Papakura «Series» and the Waite- 
nata Beds. Unconformity was denied by Park (1886a) in discuss- 
ng the Turanga Greensand (q.v.), and Hurton’s thesis that the 
: Aotea Series » intervenes between the two formations was cer- 
ainly erroneous. Laws (1931) also extended the name (as Papa- 
ura Series) to include all Tertiary beds of the Papakura-Hunua 
rea, including coal measures that unconformably underlie the 
‘apakura Limestone. In view of the poor exposures in the Papa- 
yura-Ardmore area, it is preferable to return to HOCHSTETTER’S 
sage, and to restrict the name to the limestone. 

The correlation of the Papakura Limestone has been uncer- 
ain. A recent foraminiferal sample, collected by Prof. A.R. LILLIE, 
ad examined by Mr N. pe B. HORNIBROOK, has been dated as 
taian (Middle to Upper Oligocene). This determination confirms 
\OCHSTETTER’s statement (1864, 43) that his Waitemata Beds are 
paivalent to the Papakura Limestone, and especially Parx’s 
ew (1890b, 394) that the latter is at the base of the former. 

The limestone is restricted to the area near Papakura, but 
# impure limestone at the type locality of the Kaawa Formation 
.”.) is somewhat similar stratigraphically and lithologically. 


(D. Kear). 


DOLERITE ou c.crvcc se oslers 6's mates © ote ? Pliocene 
(East Otago). 


MarsHa. (P.), 1906. The Geology of Dunedin (New Zealand). 
rt. Journ. geol. Soc. 62, 410-411. 


The term was first introduced purely for a petrographic type, 
t later an attempt was made to fit it into a time sequence. 
e type embraces several quite independent flows including the 
Wslyn doleritic basalt (q.v.) as well as shallow intrusives and 
A there is no clearly defined type locality, the name has been 


ed. 
“i (D.S. Coomss). 


MTTECSES GROUP o- oee wets ceed San pee no Pliocene 
I (North-west Wellington). 

| Fieminc (C.A.), 1953. The Geology of Wanganui Subdivision. 
Wi. geol. Surv. Bull. 52, 114-6. 


A name applied to the following marine formations in the 
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upper Waitotaran Stage (Mangapanian Substage) of Waitotare 
Whanganui district : Paparangi Sandstone, Makkoako Sand, Wi 
kies Shellbed, and to the Mangaweka Mudstone, which grade 
into these formations east of Wanganui River. 


Type Locality : E side of Waitotara Valley, where the grou 


is about 1,000 ft thick. 
(C.A. FLEMING). 


PAPARANGI SANDSTONE ns e sums nee ers Pliocer 
(North-west Wellington). 


Fiemine (C.A.), 1953. The Geology of Wanganui Subdivisio 
N.Z. geol. Surv. Bull. 52, 116-9. 


Compact, poorly sorted, pale-weathering fine muddy sanı 
stone, massive or ripple-bedded, containing trails and borings bi 
few other fossils, in the Paparangi Group (Waitotaran, Mang 
panian Substage) of Waitotara, upper Kai-iwi and Kauarapa: 
valleys. Thickness : 800 ft. 

Type Locality : Paparangi, upper Kai-iwi Valley. In Way 
ganui Valley, Paparangi Sandstone grades into Mangaweka Mui 
stone. | 

The basal member, Mangapani Shell Conglomerate, is vari} 
ble. At the type locality, Mangapani Stream (branch of Wait 
tara R.) loose brown micaceous quartz sand (2 ft) underlies} 
flaggy shellbed with Phialopecten and other molluscs (describ 
by Laws, 1940b, 41-2) on which the Mangapanian Substage f 
based. Elsewhere along the outcrop (extending for about 8 mi 
in lower Waitotara Valley) the member is represented by concr! 
tionary coquina, thin conglomerate, a diffuse shellbed in mud) 
sandstone, an oyster shellbed, or calcareous current-bedded s 
and ranges from 1-20 ft. 


(C.A. FLEMING). i( 


PAPAROA T BEDS ces a ee Upper Cretac 
(Westland). 


Moraan (P.G.), 1910. Summary of Field Work in the Gre) 
mouth Subdivision. N.Z. geol. Surv. 4th ann. Rep. (n.s.), 16. ` 


Morgan separated the non-marine beds of the Greymou) 
coalfield into the Brunner Beds (upper) and Paparoa Beds (lowe! 
and subdivided the latter as follows: 

(a) Upper sandstones and shales (700 ft to 800 ft) | 

(b) Middle sandstones with minor shales (500 ft to 600 ft / 

(c) Lower sandstones and shales (700 ft to 800 ft) 

(d) Basal conglomerate with minor sandstones (0 to 1,000 :{) 

Park (1910, 101) listed the Paparoa Coal Horizon as divisi 
(b) of the Waimangaroa «Series», and described the Papails 
Beds as « conglomerates... followed by a succession of shales, gr & 
and micaceous sandstones... that contain many fine seams of bi } 
minous coal ». A more detailed account of the Beds was given y 
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Morean (1911, 56-7); in the same publication (p. 54) the name 
« Mawheranui Series » was adopted for the Coal Measures as a 
whole, and the age given as probably Lower Eocene (ibid., p. 61). 
In 1916, the beds were made the basis for a Paparoan Stage (q.v.). 
Fyre, Gace & Hatt (1939, 5) reclassified the Paparoa Beds: 

(f) Upper mudstone 

(e) Upper coal measures 

(d) Middle mudstone 

(c) Lower coal measures 

(b) Lower mudstone 

(a) Basal conglomerate. 
Gace [1949, 326, 339 (tables)] presented a further classification 
which was later elaborated (1952, 20-39; table fac. 14) : 


Bree Paparoa | Dunollie coal measures} _ 

GROUP Goldlight mudstone =a 
MIDDLE Paparoa Rewanui coal measures = (e) 
| Bor f FYFE 
| o F 
| Waiomo mudstone =z V arn avd 
LOWER Paparoa ) Morgan c.m. & volcanics = (o)\ HarL 1939 

GROUP Ford siltstone = (b) á 
Jay c.m. & basal breccia = (a) 


a threefold grouping of the New Zealand non-marine strata 
oy SUGGATE & Couper (1952, 107-112) the Paparoa Beds are in- 
iuded in the « Lower Coal Measures » (q.v.) and considered to 
» Lower Cretaceous. They are classed as Lower or Middle Se- 
inian by McQuEEN (1956, 673) on paleobotanical evidence. 
vision of plant microfossil evidence supports this age. The pre- 
nce of the characteristic Upper Senonian species Dacrydiumites 
awsonii Cookson and Nothofagus kaitangata Te Punga and their 
sence from the Turonian or basal Senonian Seymour River 
ras favours a post-lower Senonian age. The Jay, Morgan and 
‘ewanui coal measures have essentially similar floras, lacking 
any of the key species of upper Senonian floras. Recent work, 
however, on the uppermost Paparoa Beds (Dunollie coal mea- 
res) has shown the presence of several Upper Senonian key 
*rms, notably Proteacidites. Thus, the Paparoa floras appear to 
ridge the time between dated Lower Senonian and Upper Seno- 
ian floras (R.A. COUPER, pers. comm.). 

_ The Paparoa Beds are recognized only in N Westland. They 
¢tain a total thickness of about 3,000 ft and rest unconformably 
Ja ancient greywacke and argillite (Greenland « Series »). 


(M. Gace). 


iP: 
MEEEHOAN STAGE ci... eaa sa qee Upper Cretaceous 
(Westland). 


THomson (J.A.), 1916. On Stage Names Applicable to the 
ivisions of the Tertiary in New Zealand. Trans. N.Z. Inst. 48, 39. 


Based on the Paparoa beds (non-marine) of the Greymouth 
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district, then considered Eocene. Morcan (in Cuapman, 1918, 40 
table) included the stage in « Mawheranui or Waimangaroa Se- 
ries or System » (Eocene). ALLAN (1933, 91) deemed it « wisest 
to omit the Mawheranuian System from consideration until such 
time as its faunal succession is better understood ». The stage 
does not appear in the later classifications of the New Zealanc¢ 
Cretaceous and Tertiary by Fintay & Marwick [1940, 81 (table): 
1947, 229 (table) ]. The Paparoa beds were considered Lower Cre- 
taceous (CouPER, 1953a, 10), but contain abundant angiosperms 
and are thus Upper Cretaceous, probably Lower or Middle Sen- 
onian (McQUEEN, 1956, 675). See Paparoa Beds. 


(M. Gace). 


PARAHAKI VOLCANIC GROUP .......... Lower Tertiar\ 
(Northland). 


FERRAR (H.T.), 1923. Whangarei-Bay of Islands Subdivisior 
N.Z. geol. Surv. 17th ann. Rep., 5; 1925. The Geology of the Whan 
garei-Bay of Islands Subdivision. N.Z. geol. Surv. Bull. 27, 16, 17 
58-62 (Parahaki Series). 


First introduced briefly in a table, the Parahaki Series wa 
described in detail in 1925. The name is here modified as a roc 
unit of group rank. | 

FERRAR defined his Parahaki Series as consisting of dacitij 
rocks younger than his Onerahi « Series» and older than hi 
Whangarei « Series » and included rhyolite, rhyolitic tuff, severi 
varieties of dacite, a granodiorite porphyry, trachyte (as pebbles) 
and a basic intrusion. Rhyolite and rhyolitic tuff were mappe! 
near Tepene and at Maungaparerua in Kerikeri S.D., Pukenam 
(Whangarei). Dacite of trachytic type forms Mt Parahaki (Whar) 
garei), which must be taken as the type locality, and small are 
at Whangarei Heads. Andesitic dacite and associated tuff forni 
thre isolated peaks in Opuawhanga, Russell and Purua survel 
districts. A granodiorite porphyry dyke between Smuggler’s Be 
and Bream Head was considered an intrusive representative } 
the dacites of trachytic type, and a basic extrusive, associate! 
with limburgite boulders, occurs at Wilson Point (Whangari 
Harbour). 

FERRAR correlated the Parahaki volcanic rocks with the olde): 
« First Period » volcanics of Coromandel. HENDERSON (1929, 28) 
interpreted the Parahaki and Tangihua volcanics as « differen: 
tiates of the same magma separated by but a short interval 4 
time ». $ 


(C.A. FLEMING). | 
PAREORA FORMATION (BEDS, SYSTEM, SERIES) J 
(South Canterbury). Upper Oligoce:: 


Hector (J.), 1870. Catalogue of the Colonial Museum (Ge!) 
Printer, Wellington), 186 (« Pareora Series of Haast >). j 


The names Pareora Formation, Pareora Beds, Pareora Sy 


c 
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tem and Pareora Series had a long history of use before the term 
Pareora Series (q.v.) was adopted by FINLAY & Marwick to group 
the Otaian, Hutchinsonian and Awamoan stages. The name is 
based on the Pareora River, South Canterbury. 

Haast first applied the name Pareora Formation when ex- 
amining the Pareora River in 1864 (1879, 323), but did not publish 
it. Hector (1870) used the heading « Pareora Series of Haast » 
for a list of Eocene fossils from Kakahu. Hutton (1873, xu, rx) 
used Pareora Formation (with two parts, Awatere and Kanieri 
groups) for the fossiliferous rocks of Awatere, Kanieri, Pareora, 
Awamoa, etc., classed as Upper Miocene, and in the following 
year (1874, 30, 47) used the name in a table illustrating his rock 
ubdivisions in the NE South Island. In 1875 (p. 62) he included 

e fossiliferous blue sandy clays and sandstones at Awamoa, 
Vaitaki, Hampden, Wangaloa, Pomahaka, Pourakino, etc. (HUTTON 

UtricH, 1875). In 1877, McKay was instructed to collect from 

e younger formations in the Opihi River, particularly from the 
ypical Pareora horizon, and made «a considerable collection... 
rom beds of loose shell conglomerate, near the junction of the 

ite Rock River with the main branch of the Pareora...» 
(1877, 47); this is the first description of the Pareora Beds at their 
wpe locality. 

Haast (1879, 316) described the Pareora Formation as « co- 

ering, on the banks of the Opihi, Pareora and Otaio, a large 
xtent of country and reposing unconformably on the Oamaru 
formation », and consisting of argillaceous sands with interstrat- 
Fed fossiliferous beds, and, exceptionally, thin beds of lignite. 
2 listed fossils from the type area. 
From 1877 to 1916, the upper sandy fossiliferous members of 
zə Tertiary sections in many parts of the South Island and in 
cme North Island localities were classed as Pareora Beds (or 
ries) which was an accepted unit in the classification of New 
ealand rocks. Hector (1882, xxv1) notes that such beds « form 
€ youngest of the fossiliferous Tertiary deposits » in N Otago 
ad S Canterbury, and that extensive collections had been made 
‘om Mt Harris, Awamoa, and Pareora River. They were then 
lassed as Lower Miocene. Hutton (1885e, 313; 1885c, 275) 
sised the unit to the rank of a system. For some years he in- 
muded the Eocene greensands of Waihao, S Canterbury, a con- 
lusion combatted by McKay (1887b, 91-119), but adopted by 
ARK (1905, 489-551) to support his two limestone hypothesis in 
ie Oamaru-Waihao district. 

THomsoN (1916a, 31-4) discussed the ambiguous use of the 
ms « Pareora Series », « Pareora fauna » etc. and proposed the 
ime Awamoan (q.v.) for the uppermost stage in the Oamaru 
uence, based on the beds at Awamoa formerly classed as 
reora, and the latter name subsequently became obsolete as a 
irrelating term until revived as a Series by FINLAY & Marwick. 
ae Pareora Formation in its type area was redescribed by GUDEX 
D18, 244-262). 


(C.A. FLEMING). 
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PAREORA GRAVELS ..........---+---- Miocene - Pliocene 
(Canterbury). 
Hecror (J.), 1882. Progress Report, 1881. N.Z. geol. Surv 
Rep. geol. Explor. 1881 [14], xxv. 


Gravels with lignite, sand and clay in their lower part, fre- 
quently tilted at high angles, forming the upper part of thi 
Pareora Formation of McKay (1882a, 68 (Sect.) and 1882b. 9: 
table), 100). Park (1905, 525) doubted McKay’s dating and des, 
cription of these gravels and thought them «hardly older thay 
Pleistocene or newer Pliocene ». Urriey (1920b, 166) supporter 
McKay’s description of their composition but did not use the tern; 
Pareora Gravels, referring to them as post-Awamoan gravels 
Marwick (1935, 329) included the fluvial and lacustrine rust 
conglomerates with interbedded sand and clay, in his Kuroy 
Series to which he ascribed an age of « either Miocene or Plio} 
cene ». 
The term Pareora Gravels was thus applied loosely by Hecro! 
in 1882 to the gravels at the top of McKay’s Pareora Formatio} 
and must be considered obsolete as it has not been subsequent] 
used or referred to by later writers. 


(L.E. OBorn). 


PAREORA SERIES (ieee? A T Upper Oligocer) 


Finuay (H.J.) & Marwick (J.), 1947. New Divisions of tk’ 
Upper Cretaceous and Tertiary in New Zealand. N.Z. J. Sc 
Tech. B 28, 229 (table). R 


The names Pareora Formation (q.v.), Pareora Beds, Pareo: 
Clays, Pareora System, Pareora Series and Pareoran Stage hal 
had a long and varied use in New Zealand geology for rich? 
fossiliferous middle Tertiary sands and siltstones correlated wi) 
those of the Pareora Valley, S Canterbury. The name was re 
vived by Finutay & Marwick as a series in the sense recommend 
by the International Geological Congress — a group of stage 
In its modern sense, the Pareora Series includes the Otaia 
Hutchinsonian and Awamoan stages (q.v.). 


PAREORAN ‘STAGE! jy: i AG ee Upper Oligoce:!>) 


Moraean (P.G.), 1918. Table of Cretaceous and Tertiary Fo! 
mations in New Zealand, in Cuapman. N.Z. geol. Surv. pal. Bul 
7, 40 (table). 

Morgan introduced the name, without explanation, as « Aw) 
moan (Pareoran) », under the heading « group and stage names! 
for the Pareora and Awamoa beds and their correlatives. T = 
name is thus merely a substitute name for Awamoan (q.v.) a ( 
has been neglected by later writers. i 


(C.A. FLEMING). 
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MeeAAUHMAU SHELLBED ..... 6. ccc cess ec cccce Pliocene 
(North-west Wellington). 


FLEMING (C.A.). The Geology of the Wanganui Subdivision. 
N.Z. geol. Surv. Bull. 52, 128. 


Fossiliferous grey muddy sandstone (10 ft) in lower part of 
Okiwa Group (Waitotaran, Mangapanian Substage) from Wan- 
ganui Valley to Parapara Road, Wanganui Sheet (type locality : 
Parihauhau Rd). 

(C.A. FLEMING). 


meeINGA FORMATION 4 conie veneca nes Late Pleistocene 
(South Westland). 


_ WELLMAN (H.W.), 1951. The Geology of Bruce Bay - Haast 
D. South Westland. N.Z. geol. Surv. Bull. 48 (1st Edition), 
-28. 


| Moraine overlain by marine sand and silt, overlain by peat 
and sand, overlain by moraine, exposed in discontinuous areas 
in the lower Paringa valley. The marine sand and silt yielded 
o ainifera and molluscs, including, most abundantly, Chlamys 
zemmulata radiata (Hutton) and Nemocardium pulchellum (Gray). 
Fhe faunas are indistinguishable from Recent faunas. The peat 
wielded plant micro-fossils, including spores of the tree-fern 
Cyathea smithii and pollens of the rimu, Dacrydium cupressinum. 
fhe flora is indistinguishable from Recent floras. 

The two sets of moraine, separated by the marine and peat 
eds, were interpreted by WELLMAN as indicating two major pe- 
«ods of ice advance, the lower named the Paringan Stage and the 
pper named the Kinnaird Stage. In a revised account of the 
sology, WELLMAN (1955b) considered the two sets of moraine to 
= represent two glacial advances within a single glaciation rather 
than two independent glaciations ». 

A late rather than an early Pleistocene age seems probable. 


(R.P. Suacate). 


ARINGAN STAGE. 
See: PARINGA FORMATION. 


ARNELL ASH BEDS. 
See: PARNELL GRIT. 


MUNG ICT PG AL IT sts. oe 6 2 oc eaters S ecole ore Lower Miocene 
(Auckland). 


| . Cox (S.H.), 1881. Geology of the Rodney and Marsden Coun- 
les. N.Z. geol. Surv. Rep. geol. Explor. 1879-80, 25. 


Cox used this name for a layer of volcanic grit interbedded 
tith sandstones and mudstones of the Waitemata Group at Par- 
ell Point, Auckland City. Later writers recognized lithologically 
milar beds or lenses near Auckland and used the following 


Ub | 
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names : Cheltenham Beach Beds (Mutean, 1902, 418), Cheltenhan 
Breccia (PaRK, 1890b, 397), Okura Breccia (Fox, 1902, 472), Par 
nell Ashbeds (Muucan, 1902, 418), Parnell Series (HENDERSON 
1929, 282), Ponsonby Tuff (Fox, 1902, 457), Takapuna Ashbei 
(Park, 1890b, 394), Takapuna Breccias (Park, 1886a, 158), Tam x 
Tuff (Fox, 1902, 491) and Wairau Tuffs (Fox, 1902, 457). The gri 
occurs as bands of fine, medium- or coarse-grained andesiti 
debris containing sandstone fragments and rare mollusca ani 
polyzoa; thickness of the layers varies from a few inches to 3 
or more feet. Some authors (Park, 1886a, 158; MuLrcan, 1902, 418 
believed the grits were correlatives of the Manukau Breccias ¢ 
Waitemata Group, perhaps emplaced as mudflows (KUENEN, 1951 
474; BROTHERS, 1954a, 529). TURNER & BartRum (1929, 875) | 
Firtu (1930, 86) consider the grits belong to an earlier phase ¢ 
voleanicity. It is not clear whether the grits form a single horizo; 
within the Waitemata Group. 


(R.N. BROTHERS). 


PATANGATA SERIES (BEDS, GRAVELS) 
(Hawkes Bay). ? Lower Pleistocen} 


McKay (A.), 1887. On the geology of East Auckland and tk 
northern district of Hawkes Bay. N.Z. geol. Surv. Rep. gec 
Explor. 1886-87, 18, 189. 


Lacustrine and fluviatile greywacke gravel, clay, lignite ar 
sand, unconformably resting on older beds, reaching a thickne 
of over 400 ft. They may be correlated with the marine Kidnapp« 
Conglomerates. Compare Mangatarata Series. ; 


(J.T. Kinema). 


PATEA “DUNESAND | 220 Su ee eee Holocer | 
(Taranaki - North-west Wellington). if 


GranceE (L.I.) & Taytor (N.), 1933. Fieldwork on the Soif 
of Western Taranaki. N.Z. Dept. sci. ind. Res. 7th ann. Rep., 34. 


Originally proposed as Patea Series for soils derived fro? 
wind-blown sands in Taranaki, the term has been modified ar 
adopted as a stratigraphic name of group rank for the Holocesi 
dunesands of Wanganui-South Taranaki (FLEMING, 1953c, 282) 
Type locality: Patea. Patea Dunesand occurs in coastal dun 
complexes on the W sides of rivers. The sand has advanced |} 
from the coast until stopped at a river or stream. In most dui 
complexes, two formations can be recognized: (1) an older fo 
mation of fixed parabolic or longitudinal dunes oriented a fe J 
degrees S of E, formed by dominant westerly winds, and (2) $ 
younger formation of active dunes advancing NE under the i} 
fluence of both westerly and southerly winds. In some, a thi? 
(older) formation of dunes formed by southerly winds can |) 
recognized. FLEMING (1951, 170) suggested that these 3 ph 
of dune formation may be correlated with the Boreal, Atlant! 
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and Sub-Atlantic. The dunes unconformably overlie sediments 
of the Hawera Series (Rapanui Formation). 

Hutton (1940b, 190-205) studied the minerals of Patea Dune- 
sand at the type locality. Most grains are retained on a sieve 
with mesh diameter of 0.18 mm. Larger grains, well-rounded, 
consist of iron-ore, pyroxenes, plagioclase, and hornblende, with 
minor quartz, zircon, apatite and garnet. Pyroxenes (pale-green 
augite and rare hypersthene) dominate among grains with dia- 
meters greater than 0.3 mm. The sands have been derived from 
the underlying Hawera Series, and the ultimate source of the 
apatite, augite, hornblende and iron ore is the Taranaki igneous 
province (Mt Egmont and nearby volcanoes). 

Patea Dunesand has long been classed as a potential ore of 
iron, titanium and vanadium, since it is abundant and contains 
en an average (W of Wanganui) about 15 per cent of titaniferous 
magnetite, consisting of 53-60 per cent metallic iron, 8-10 per cent 
TiO, and 0.3-0.5 per cent VO; (Mason, 1945, 227-38). 


(C.A. FLEMING). 


MMMEERESIUTSTONE fos oo 0 os oamus NE obi Pliocene 
(Taranaki). 


Park (J.), 1887. On the Geology of the Western Part of 
Wellington Provincial District and Part of Taranaki. N.Z. geol. 
Surv. Rep. geol. Explor. 1886-7, 18, 57, 65 (« Patea and Pipiriki 
Blue Clays >). 


Blue-grey muddy and sandy siltstone exposed in coastal cliffs 
ea either side of Patea River, containing Lower Waitotaran (Wai- 
įpian) macrofossils, unconformably overlain by beds of the Ha- 
vera Series. PARK used his name for beds underlying the Whe- 
wiakura «blue clays», « characterized by Solenella australis » 
Neilo), associated with brown sands. The name has been used 
«7 several writers referring to the type locality and was modified 
p «Patea Silts > by Hurron (1940b, 197) who made a detailed 
udy of its mineralogy. Probably the Patea Siltstone can be 
defined as a formation of the Whenuakura Group (q.v.). 


(C.A. FLEMING). 


ATETERE IGNIMBRITE AND BRECCIA ......... Pliocene 

(Rotorua-Taupo). 

GrancE (L.1.), 1937. The Geology of the Rotorua-Taupo Sub- 
ivision. N.Z. geol. Surv. Bull. (n.s.), 37, 57-64. 

No type locality was stated but GRANGE stated that the rocks 
+t classified cover the Patetere plateau and its extension S to 
upo, the Kaingaroa Plateau, and several areas in between. 
| The rocks are mostly flat lying sheets of rhyolite, of the type 
ed ignimbrite by MarsHatu and considered by him to have 


ought the Katmai sandflow of 1912 occurred. GRANGE considered 
e sheets to be flows. All have felspar, quartz, hypersthene, 
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augite, hornblende and biotite as phenocrysts and many of the 
crystals are broken and corroded. 

A glassy type, formerly named owharoite by GRANGE, contain: 
in addition to the above phenocrysts, lenses of streaked glass ir 
a matrix of colourless, brown and light yellow glass with micro. 
lites. A more plentiful type, finely crystalline, contains glas, 
shreds, frequently parallel, and often with frayed ends mergin; 
into the groundmass. The rocks mapped by GrancE also includ: 
rhyolitic breccia and interbedded water-bedded silt and sand. 

The beds were regarded by GRANGE as Pliocene, bu 
range up into the Pleistocene. He stated that the same bed 
occur much farther afield over wide areas (see Patetere Series) 
The Patetere Ignimbrite and Breccia includes numerous distinc 
formations, and the name will be gradually superseded as th 
area is mapped in more detail. For example, Beck & RoBERTSO 
(1955, 15-17) have remapped Patetere Ignimbrite and Breccia i 
several formations near Taupo. 


(J. HEALY). 


PATETERE-RAYOLITE 20) eee ? Pliocen: 
(Rotorua-Taupo). 3 


GraNcE (L.I.), 1937. The Geology of the Rotorua-Taupo Suk 
division. N.Z. geol. Surv. Bull. 37 (n.s.), 64-7. 


Rhyolites characterized by albite-oligoclase to occasion 
andesine plagioclases, and sporadic quartz. Ferromagnesian mir 
erals include hypersthene, augite and hornblende In spherulit 
rhyolites, spaces between abundant brown and colourless sphe: 
ulites are filled with microspherulites, glass, quartz, feldsp: 
and tridymite nests. Trichites, belonites and margarites run | 
parallel lines through the sections. Samples from Horohoro Bluf 
Mt Ngongotaha quarry and Stowell Creek, a branch of tl 
Tarawera River, have been described. Obsidian phases (best d 
veloped at Whakapoungakau) are variable, ranging from alme 
pure glass to obsidian containing spherulites, parallel microlit« 
sparse oligoclase, and brown hornblende. # 

ZIRKEL (in HOCHSTETTER, 1864, 111-6) described a samy 
from Te Wairoa. Hurron (1889, 102-56) described spherulii 
obsidian from Hemo Gorge. Rutiey (1900, 493-510), Rastar (19¢ 
403-6) and Marswatt (1908, 79-98) described rhyolites from R 
torua, Aratiatia Rapids and near Rotorua respectively. H 

The stratigraphic position of Patetere Rhyolite is seen in thr) 
places. On Paeroa fault scarp below Paeroa Trig. Station and 4 
the N side of Lake Rotorua, rhyolite underlies ignimbrite, but |x 
the edge of Patetere Plateau W of Ngongotaha, Patetere Rhyol: 
is younger than Patetere Ignimbrite. 

Patetere Rhyolite covers about 90 sq. miles and is confined} 
the area between Lake Rotoiti and Waiotapu in Rotorua distri 
and to a small area at Aratiatia Rapids. i 


(B.N. THompson). — 
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Meee Getty SERIES o.. rees eco iv ech woe ee ce ces Pliocene 
(South-west Auckland). 


Wiuiamson (J.H.), 1932. Te Kuiti Subdivision. N.Z. geol. 
Surv. 26th ann. Rep. (n.s.), 6. 


The name was given to rhyolitic tuffs and breccias laid down 
subaerially and subaqueously in Te Kuiti District. The name was 
not retained by Marwick (1946, 62-76), who described the rocks 
as ignimbrites. According to GraNcE (1937, 58) these rocks are 
part of the Patetere Ignimbrite and Breccia of Rotorua-Taupo 
region. The preferred name for the Te Kuiti rocks would be 
Patetere Ignimbrite, but this is likely in future to be superseded 


by more localized formation names. (J. Heaty). 
SeeelY HILLS GRAVELS ..,............ Upper Tertiary 
(Southland). 


Rout (M.V.), 1947. Geology of the Forest Hill Survey District, 
Southland. N.Z. J. Sci. Tech., B 29, 1, 1-9. 


= White quartz gravel and grit, with siliceous clay matrix and 


a few low-rank lignite seams, of unknown thickness but probably 
not exceeding 500 ft. The beds are dated as late Tertiary from 
micro-floral studies. The gravels occur at Pebbly Hills and else- 
where beneath the eastern Southland Plains, and are separated 
y unconformities from Oligocene lignite measures below and 
Pleistocene gravels above. (B.L. Woop). 


BEMORUUS SERIES <2. 000s scdecee dale owewieele ? Carboniferous 


Bett (J.M.), 1909. Work in the Dun Mountain Subdivision. 
Y.Z. geol. Surv. 3rd ann. Rep. (n. s.), 6. 


During field work in the Dun Mountain Subdivision the name 
elorus Series was provisionally applied by BELL to « conglo- 
serates, agglomerates and argillites », underlying the Maitai Se- 
ies in the Nelson district. He also stated that the Pelorus rocks 
ere called Te Anau by McKay and Hector. BEtt’s co-author 
RSHALL wrote most of the pre-Tertiary geology of the Dun 
ountain Bulletin, and included the Pelorus Series in the Maitai 
‘tystem which he wrongly correlated with the Triassic-Jurassic. 
-mapping has shown that the Pelorus rocks lie below the 
aitai Series and are correlatives of the Te Anau Series as 
aggested by McKay and HECTOR. (G.W. GRINDLEY). 


E SHELLIÍSAND oenen i A 808 ©: Pliocene 
| (North-west Wellington). 

_ Fremine (C.A.), 1953. The Geology of Wanganui Subdivision. 
.Z. geol. Surv. Bull., 52, 108-9. 


Hard concretionary bands, separated by fossiliferous rusty 
uddy sand, overlain by muddy sand with bands of shells (14 ft) 
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in the Whenuakura Group (Waitotaran Stage, Waipipian Sub- 
stage) in the coast section for 90 chains E of Waipipi Point, SW 


of Waverley (type locality). (C.A. FLEMING). 


PETANE FORMATION (SERIES, BEDS) .. Lower Pleistocene 
PETANE (SANDY) CLAYS. 
(Hawkes Bay). 


McKay (A.), 1887. On the geology of East Auckland and the 
northern district of Hawke’s Bay. N.Z. geol. Surv. Rep. geol 
Explor. 1886-87, 18, 200. 

McKay defined the Petane Series as including all the bed 
between the Pohui Series and the Patangata Series, and subdi 
vided it into (1) Mahia Beds, (2) Waipatiki Beds, (3) Kaiwaki 
Beds. The name is from Petane, a settlement at the mouth o 
Esk River, which must be considered the type locality. The terns 
was extensively used by later workers (also in the forms Petani 
Beds, Formation) but is now practically replaced by the Nuku 
maruan Stage. The Rangimapapa and Pohui Beds of the Pohv: 
Series contain Nukumaruan index fossils, so the lower boundar 
of the Petane Series falls within the Nukumaruan, and the bass 
of the stage lies immediately above the Te Waka (Te Aute) lim 
stone. l 
The uppermost strata of the Kaiwaka Beds were = 


Petane Sandy Clays or Petane Marls by Hitt (1891); they contait 
abundant fossil mollusca classed as Nukumaruan by Marwic 


(1924, 191). (J.T. Kinema). | 
PETANE LIMESTONE occore ee ee ee Lower Pleistocer 
(Hawkes Bay). f 


McKay (A.), 1886. Notes on the geology of Scinde Island ar. 
some parts of the northern district of Hawke’s Bay. N.Z. geci 
Surv. Rep. geol. Explor. 1885, 17, 191. 4 


| 

Limestones in the Waipatiki Beds, Petane Series, almo 
wholly formed of shells, whole, broken, or comminuted so ; 
to be unrecognizable; loose or cemented into hard, shelly masse’: 
occasionally formed of casts only. 

Type locality : Petane, at mouth of Esk River. 

Eastward the shelly limestones are difficult to separate ar | 
probably merge into the single Upper Scinde Island Limeston’) 
Age: Upper Nukumaruan. (J.T. Kınama). U 


PETANIAN STAGE 2.2 oeno reee ee Lower Pleistoce!ji 

Morcan (P.G.), 1918. Table of Cretaceous and Tertiary Fol 
mations in New Zealand. In Cuapman, N.Z. geol. Surv. pal. Bu 
7, 40. 


l Type locality : Petane, Hawkes Bay, based on the richly foss)} 
liferous Petane Formation, now included in the upper part 
the Nukumaruan Stage. | 


Í 
1 


y i 
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Although it has priority, the name Petanian has been aban- 
loned in favour of Nukumaruan, because the latter lies in a 
ontinuous section between Waitotaran and Castlecliffian. Possi- 
ly it could be revived for the upper Nukumaruan substage now 
alled Marahauan. (C.A. FLEMING) 


BEONE MARINE BEDS T k ora p a aa s.06 eea ce cree « aam Holocene 
A member of the Hutt Formation (q.v.). 


-HOLADOMYA BEDS (PHOLADOMYA POINT BEDS). 
(Otago). Middle Jurassic 


Hecror (J.), 1877. Progress Report. N.Z. geol. Surv. Rep. geol. 
æplor. 1876-77, [10], vı. 


_ HECTOR referred to the beds (by name only) in his 1877 Pro- 
Press Report, and again in 1884 (1884a, xiv). The reference was 

sed on McKay’s (1877, 59-73) fieldwork and generalized des- 
ption of the sequence of Mesozoic rocks of south-east Otago. 
| Pholadomya Point is not shown on modern maps; it is the 
weall headland at the N end of Cannibal Bay on the coast of 
iputh-east Otago. The surrounding district was mapped by PARK 
1904a) who showed the rocks as Jurassic. Mackie (1935) remap- 
æd the area in greater detail, did not find the fossils listed by 
JarK (1904, 386), but described a form resembling Aucella spi- 
insis cf. var. extensa Holdhaus, suggesting an Upper Jurassic 
ee. The Pholadomya of McKay, Hector, and Park, and proba- 
iy the Aucella of Macxig, is a form named Pleuromya milleform- 
: by Marwick (1953, 106). Other fossils from the Pholadomya 
Mint Beds include Grammatodon, Inoceramus brownei Marwick, 
romantellum, Ostrea, Tancredia allani Marw., Anisocardia, As- 
wte, Hibolites catlinensis (Hector). Marwick (p. 26) placed the 
<ds in the Temaikan Stage of the Kawhia Series, the approxi- 
ate European equivalents of which are the Bajocian and Bathon- 


(B.L. Woop). 


BVO SBE ED ed. ss Mi. T orale Middle Oligocene 
(Otago). 


Hector (J.), 1878. Appendix [List of Fossil Localities]. N.Z. 
‘ol. Surv. Rep. geol. Explor., 1877-78, 192. 


This term appeared several times in locality lists, as equi- 
alent to the « Grey Marls » division of « VIa Cretaceo-tertiary ». 
@rLEY (1920a, 141) identified the Phorus Beds with fossiliferous 
ndy beds with lenticular concretions described by McKay 
882a, 69) as overlying the « Maerewhenua » Limestone at Mae- 
henua. Urtiey (1920a, 148) noted the similarity between the 
horus Beds and the Otiake Beds, and both are now included in 
e Miller Member of the Otekaike Limestone (Gace, 1957). 
e: Waitakian. The beds contain fossil Xenophora (= Phorus). 


(M. Gace). 
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PIAKO GROUP (BEDS) ........ Late Pleistocene-Holocen‘ 
(South Auckland). 


HENDERSON (J.) & Bartrum (J.A.), 1913. The Geology of th 
Aroha Subdivision. N.Z. geol. Surv. Bull. 16 (n. s.), 77. ; 


« These have a very extensive development... They consist c 
interbedded gravels, pumiceous sands, and silts loosely consoli 
dated... At Okauia, near Matamata, the lower portion of the sand 
is horizontally bedded, while the upper portion shows currer 
bedding. A similar arrangement prevails in the few places wher 
the beds may be examined » (p. 77). The beds occur in the Midd] 
and Lower Waikato Basins and in the Hauraki Depression 1 
which flows the Piako River from which the beds are name 

On their maps, HENDERSON & BARTRUM did not distinguish th 
Piako Beds from more recent formations. Hence the name | 
now retained as a group to include the Hinuera Formation, tk 
Taupo Pumice Alluvium and other formations which are not yı 
formally named. 


(J.C. ScHOFIELD). 


PICTON LIMESTONE i Iua en e Lower Oligocer 
(Marlborough). 


Hector (J.), 1878. Appendix I. N.Z. geol. Surv. Rep. gec 
Explor. 1877-78 [11], 192. i 


A name used only in a list of fossil localities for limestone | 
Shakespeare Bay and the Elevation, Picton, now classed in tł 
Landon Series. 

(C.A. FLEMING). 


PIEDMONT: MORAINE <sesc ase ese e aa. Late Pleistoce: 
(Westland). i 


This name, although never formally defined, has attained 
fairly generally accepted status. It was first used by Gace (194 
148) in discussing « extended glaciers of the piedmont phase &% 
the Pleistocene glaciation », and in referring (ibid., 156) to t 
moraines of S Westland described by WELLMAN & Wutetr (194 
199-219). WELLMAN & WILLETT noted that moraines are absent bdi 
tween Heretaniwha Point and Cascade Point, and WELLMAN |) 
using the term « Piedmont moraine » (195la, 30) and « Piedmot 
Moraine » (1955b, 34) clearly preferred to limit the use of ti 
name to the area N from Heretaniwha Point. This limit seer) 
desirable, but the N limit of the area is less easy to define. T.. 
area described by WELLMAN & WILLETT extends only to Abi 
Head; it seems justifiable to extend the use of the name to We) 
taha Bluff, 25 miles further NE (Morean, 1908b). 

Piedmont Moraine includes moraine, sands and silts. Locali 
it can be separated into an upper part containing schist and’: 
lower part (commonly more weathered) without schist. A le 
rather than an early Pleistocene age seems probable. 


(R.P. Succate). || 
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MEtRDLE: BEDS 26 cons cee cece eeees Upper Cretaceous 
(Canterbury). 


Hector (J.), 1884. Progress Report. N.Z. geol. Surv. Rep. geol. 
Explor. 1883-84, 16, x1v (table). 


A name which appeared once in a table and cannot now be 
defined, apparently referring to an outlier of coal measures in 
Hawkins Valley, Malvern Hills. 

(C.A. FLEMING). 


GAS BASALT 0. ArT E I Ae! Pleistocene 
(Taupo). 


GRANGE (L.I.) & Wituiamson (J.H.), 1933. Tongariro Subdivi- 
sion. N.Z. geol. Surv. 27th ann. Rep. (n. s.), 19 (map), 20. 


| Type locality : the extinct volcano Pihanga, near Turangi, at 
the S end of Lake Taupo. 
| GRANGE & WILLIAMSON mapped Pihanga Basalts and Kaka- 
ramea Andesites as one unit. GRANGE (1937, 69) described « Piha- 
mga Basalt » as olivine basalt and gave a chemical analysis which 
ows it to be an auvergnose. The legend of the geological maps 
accompanying the bulletin used the term « Pihanga basic ande- 
site ». GRANGE, WILLIAMSON & Hurst (1938) used the term « Pi- 
hanga Basalt » and included flows from the volcanoes Maungaku 
and Maungakatote, as well as Pihanga. 


(D.R. GREGG). 


SAC TE AUN Leet fost oles oto ee a ae Fores Lower Pleistocene 

(North-west Wellington). 

FLEMING (C.A.), 1953. The Geology of Wanganui Subdivision. 
=Z. geol. Surv. Bull., 52, 222-4. 

Muddy medium-grained micaceous sandstone (35 ft) with 
eoundant and varied fossils (more than 150 species, Antisolarium 
‘ocally dominant) lying conformably between the Lower Castle- 
sliff Shellbed and the Tainui Shellbed in the Shakespeare Group 
ef Wanganui District (Castlecliffian Stage, q.v.). The Mollusca 
melude deep-water forms (e.g. Coluzea). Inland exposures are 
anfossiliferous. 


Type locality : Castlecliff. The name is based on a point on 
he Castlecliff coast section known to geologists as «the Pin- 


aacles ». 
(C.A. FLEMING). 


PIPIRIKI BLUE CLAY & BROWN SANDS ........ Pliocene 
_. (North-west Wellington). 

_ Park (J.), 1887. On the Geology of the Western Part of Well- 
ngton Provincial District and Part of Taranaki. N.Z. geol. Surv. 
kep. geol. Explor. 1886-87, 18, 57, 65. 

Used by Park for beds in Wanganui River near Pipiriki which 
le considered to be the inland equivalents of the Patea Clays 


akahi i 
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(Siltstone) of the coastal section, i.e. for beds of Lower Waito' 
taran (Waipipian) age. The beds at Pipiriki are either Kap. 
itean or Opoitian, but lithostratigraphic units have not bee 


redefined. (C.A. FLEMING). 


PIRIPAUAN STAGE (GROUP) .......... Upper Cretaceou 


THomson (J.A.), 1917. Diastrophic and other Consideratio 
in Classification and Correlation, and the Existence of Mino) 
Diastrophic Districts in the Notocene. Trans. N.Z. Inst., 49, 406) 


« The younger Cretaceous beds underlying the Amuri Lime} 
stone between Kaikoura and Oxford are most fully developed a| 
Amuri Bluff, and there is no previous name which applies to ther| 
exactly... As the term « Amuri» is indissolubly connected wit} 
the Amuri Limestone ... a new name becomes necessary. Th 
most appropriate appears to be Piripauan, derived from Piripauz 
the Maori name for Amuri Bluff... The Piripauan includes thi 
sequence of beds at Amuri Bluff below the Teredo Limestone 
excluding the latter rock », and also excluding the rocks on whic} 
the Upper Cretaceous beds rest unconformably. The sequence ¢ 
the type locality is described by many older writers and its fossil} 
were monographed by Woops (1917) and WruckENns (1922) ani 
correlated with the Upper Senonian. THomson’s Piripauan we! 
proposed as a group name, but has generally been used as a stagi 
Fintay & Marwick (1947, 229) included the Piripauan as the basi! 
stage in their Mata Series, below the Teurian. f 

The type section of the Piripauan, as first defined, is at Amu) 
Bluff and includes basal coal measures, sands, richly Se 
calcareous conglomerate (200 ft) with Inoceramus australis Wood 
I. pacificus Woods, Kossmaticeras haumuriense (Hector) et. 
overlain by the Black Grit (20 ft), Saurian beds and concretionar, 
greensands (450 ft), the latter overlain by the Upper and Lowe 
Teredo limestones and their intermediate sands, which wal 
excluded from the Piripauan by THomson and by FINLAY 
Marwick (1940, 85). WELLMAN (1956) subdivided THomson’s Piri 
pauan into two parts, restricting the name Piripauan to the cal) 
careous conglomerate and its correlatives with Inoceramus paci 
ficus and I. australis, and proposing the Haumurian Stage (q.v 
for the Black Grit and overlying beds up to the sands betwee 
the Teredo Limestone, which contain small belemnites, cidari| 
spines, and Foraminifera. The Haumurian Stage is correlated wit 
th Maestrichtian and the Piripauan with the Campanian. 


Macrofossils : The fauna of the Piripauan, thus restricted, | 
characterized by Inoceramus pacificus, I. australis and many othe 
Pelecypoda including Cucullaea (Cucullastis) zealandica Wood 
Modiolus cf. typicus Forbes, Mixtipecten amuriensis (Woods 
Eriphyla meridiana, Anthonya elongata Woods, Cultellus crete 
ceus Woods, the gastropods Pleurotomaria maoriensis, P. woods 
Struthioptera novoseelandica, Procancellaria parkiana (all 1 
Wilckens), the belemnite Cheirobelus lindsayi (Hector), and tł 
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olychaete Rotularia ornata (Hector). Fish teeth, saurian bones, 
tutrephoceras sp. (Nautiloidea) and Discina sp. (Brachiopoda) 
wre also known from the type locality. 


Microfauna : A foraminiferal fauna from Gorge Stream, Rau- 
sumara Peninsula, associated with Inoceramus pacificus, is more 
ike those of the underlying Raukumara Series than that of the 
daumurian, containing Gaudryinella and Cibicides (as in Rau- 
sumara Series), and Globigerina aff. cretacea d’Orb. 


Distribution: The Piripauan, as now restricted, has been 
recognized (chiefly from its restricted Inoceramus species) in 
Northland, in East Cape Peninsula and E coast districts of the 
North Island and in E Marlborough. 


_ Correlation : Wickens correlated the Piripauan (sens. lat.) 

vith the Upper Senonian, and correlation of the restricted Piri- 
uan with the Campanian is supported by its position confor- 
ably below the Haumurian (Maestrichtian), and by the relation- 
ip of Inoceramus australis with I. balticus Boehm. 


| (C.A. FLEMING). 


BUA. SERIES an oc cee tse eee eee wn Upper Cretaceous 

(Marlborough). 

HENDERSON (J.), 1929. The Upper Cretaceous and Tertiary 
Zocks of New Zealand. Trans. N.Z. Inst., 60, 289. 

Used without formal definition for the sequence of sediments 
* Amuri Bluff (cf. Amuri Beds) on which THomson’s Piripauan 
rage (q.v.) was based. The name has not been used again and 


t obsolete. (C.A. FLEMING). 


HANGINA PUMICE SAND .......... Lower Pleistocene 
(North-west Wellington). 


Park (J.), 1887. On the Geology of the Western Part of Wel- 
agton Provincial District and Part of Taranaki. N.Z. geol. Surv. 
ep. geol. Explor. 1886-87, 18, 57. 

Tuffaceous fossiliferous sands in the Pohangina district, north 
' Ashurst (correlated by Park with similar pumiceous beds at 
‘aimatira and Okehu, and now classed in the lower Castlecliffian 
kehuan Substage). (C.A. FLEMING). 


MBRREMOAP ATT I. e e e oe ra 6 6 ores Lower Pleistocene 
(Northern Hawkes Bay). 
Smirx (S.P.), 1877. Sketch of the geology of the northern 
‘rtion o fthe Hawke Bay. Trans. N.Z. Inst., 9, 568. 
| Blue-grey, calcareous, silty mudstone with intercalated hard- 
, more sandy bands, underlying brown sandstone, and over- 
ng the Maungaharuru Limestones. The unconformity men- 
ned by Smrt between the Pohue Papa and the Maungaharuru 
aestones was not confirmed in later fieldwork (McKay, 1887c). 
e mudstones are 400-500 ft thick and can be traced over large 
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shin | 
distances into Central and Southern Hawkes Bay. See Makaret: 
clays. (The Maori word papa is widely used for massive gre; 


Cenozoic sandstone and siltstone). (J.T. KINGMA). 


POHUI SERIES ........ Upper Pliocene-Lower Pleistocen 
(Northern Hawkes Bay). 


McKay (A.), 1887. On the Geology of East Auckland and th 
northern district of Hawke’s Bay. N.Z. geol. Surv. Rep. geo 
Explor. 1886-87, 205-7. 


In McKay’s classification of the Tertiary sediments « 
Hawke’s Bay, the name Pohui Series was used for the Older Plia 
cene, above the Mohaka Series (Upper Miocene) and below th 
Petane Series (Younger Pliocene), and the beds included wen 
classified as follows (descending order) : 
(3) Rangimapapa Beds: Conglomerates and sands, prom: 
nently developed in Rangimapapa Hill, Napier-Taur 
Road. ; 

(2) Pohui Beds: Grey and brown sands (equivalent to Pohu 
Papa, q.v.). 

(1) Te Whaka Beds: Double band of shelly limestone, wit 
sandy or muddy beds between, forming part of Te Whal 
Range, correlated with Te Aute and Maungaharuru lime i 
stones. 


The name is based on Te Pohue, settlement and lake on tl 
Napier-Taupo Road, 25 miles NW of Napier. The classificatic: 
has not persisted; the Te Whaka Beds are approximately Waiti 
taran and the overlying beds Nukumaruan in age. 


(J.T. KINGMA). 


POINT ELIZABETH BEDS 333.-22. eee Lower Oligocei: 
(Westland). 


Hector (J.), 1884. Progress Report. N.Z. geol. Surv. Rep. gel 
Explor. 1883-84, 16, xiv (table). 


McKay (1877, 82-3) referred to the « Point Elizabeth beds} 
evidently meaning simply the beds exposed at Point Elizabeti 
5 miles N of Greymouth, but without giving a clear statement | 
their content or position. From the context on pp. 80 and 83,% 
appears that the beds referred to may lie partly or entirely with 
the Cobden Limestone as defined by later writers. HEecror’s ul 
of « Point Elizabeth Beds» as part of the Ototara « Series» } 
the Waipara « Formation » (1884) must be regarded as the form 
introduction of the name, but without description or defini 
Calcareous mudstone beneath the Cobden Limestone was lat 
called the Port Elizabeth Beds (q.v.) by Morcan (1911) and ti 
earlier name dropped out of use. That confusion has remain¢; 
however, is evident from the use of « Point » Elizabeth Beds | 


DorREEN (1948, 281, 283 (table)) for strata beneath the Cobdia 
Limestone. 
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>OMAHAKA ESTUARINE BED .......... Lower Oligocene 
(Otago). 


Hector (J.), 1884. Table of Sedimentary Beds, Progress Re- 
ort. N.Z. geol. Surv. Rep. geol. Explor. 1883-84, 16, xu (Pom- 
ıhaka Series). 


Hector (1884) referred to this series only by name. He made 
| small collection in 1869 from the only locality known at that 
ime (Locality 329), which was never re-collected; the fossils in 
Tector’s collection were listed by ONcLEY (1939, 62). 

Woop (1956, 85-6) remapped the district and collected similar 
ossils from a locality presumably near the older one. The series 
vas renamed Pomahaka Estuarine Bed and regarded as an estua- 
ine equivalent of the Chatton Marine Formation which lies some 
niles to the W. It consists of a 2 ft bed of bright-blue gypsiferous 
om mud overlain and underlain by plastic brown and grey 

rbonaceous mudstones, mapped as part of the Gore Lignite 
feasures. 
_ Characteristic fossils are: Chione (Hinemoana) acuminata 
dutton), Ewmarcia n. sp., Battilona pomahakensis (Harris), Bat- 
Jona amara Finlay, Zemelanopsis pomahaka (Hutt.), Pomahakia 
berrans Fin., « Arca » n. sp., Ostrea sp., n. gen. n. sp. (? aff. Pseu- 
omelania). 

As a correlative of the Chatton Marine Formation, the bed is 
robably Duntroonian in age (Landon Series). 


(B.L. Woop). 
wetONA ISLAND GRANITE .................+. Paleozoic 
TURNER (F.J.), 1937. The Metamorphic and Plutonic Rocks of 
ike Manapouri, New Zealand — Parts I, II. Trans. roy. Soc. 


Z. 67, 83-99; 1938. Ibid., 68, 122-140. 


Massive pink granite, without visible foliation, but splitting 
sily under the hammer, cropping out on Pomona Island and 
ng the N shore of Lake Manapouri between the island and 
e Beehive. TURNER gave a general description (pp. 88-89), and 
strological details (pp. 124-126). Although variable, the granite is 
aracterized by abundance of potash-feldspar, presence of basic 
bite or albite-oligoclase, low biotite content, and granular in- 
stitial quartz. Accessory minerals include apatite, iron-ore, 
lanite. Near the E boundary, the granite contains masses of 
ck epidiorite, lenses of hornblende schist in epidiorite as well 
| granite, and «contaminated » epidiorites, hornblende-biotite 
iists, and granite. See also Beehive Epidiorite. At the W boun- 
y the granite has invaded coarse grey hornblende gneiss (See 
lrnwood Island Gneiss). 
_ The granite is a member of the assemblage of rocks commonly 
uped under the name of Fiordland Complex. It is part of a 
e of very large, numerous, discordant dykes that occurs around 
2 outer margins of the Fiordland anticlinal area. 


(B.L. Woop). 


thi | 
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PONSONBY TUFE coooa ae TIPE A tere etetonens Lower Mioce1 
See: PARNELL GRIT. 

POPOTUNOA, BEDS „orase. «ere = cielo tele ee felon ? Permiz 
See: WAIWERA BEDS. 


PORANGAN STAGE .............cseeeeeees Lower Eoce! 

Fintay (H.J.) & Marwick (J.), 1947. New Divisions of t 
New Zealand Upper Cretaceous and Tertiary. N.Z. J. Sci. Tec 
28 B (4), 232. 

The Porangan Stage was defined on the basis of Foraminife 
as «...that part of the section marked (primarily) by the pr 
sence of Elphidium saginatum Finlay. The lower limit is mark 
also by the lowest occurrence of Siphotextularia acutangula Fi) 
Globigerinella iota (Fin.), and Cassidulina subglobosa Brady. T 
upper part of this stage marks the lowest occurrence of Discorl} 
jugosus Fin., Dentalina subcostata Chapman, Nuttallides su 
trumpyi Fin. (s. str.) and Uvigerina wanzea (Fin.). The up 
limit is marked by the highest occurrence of Bolivinopsis comg} 
Fin. and Vulvulina zespinosa Fin. ». : 

Type Locality : Te Uri Stream, which cuts through a fail 
complete sequence of Haumurian and Teurian stages and Dann 
virke Series on the E flank of Whangai Range in Porangahau §.| 
The type Porangan, which overlies the type Heretaungan, consi} 
of 250 ft of hard, grey mudstone without macrofossils and exter} 
downstream for 5 chains from 164 chains E of the Loop. The ty 
Porangan underlies massive mudstone with Bortonian Forami 
ifera. 


Macrofossils : none known for certain, but the stage may 


ee okie” Some 


en 


represented by molluscs from Castle Hill Shaft, Otago, and fr 
the Kauru Formation of Oamaru district. | 
Distribution: Although beds belonging to the Danneviai 
Series are known at many localities in Northland, no defin- 
Porangan deposits have been identified. A green bentonitic m 
underlying Bortonian foraminiferal mudstone in Mangamuka S$? 
may be Porangan. No Dannevirke Series marine beds were ¢ 
posited along the W side of the North Island which was emergi! 
at that time but they are widely developed along the E side. | 
Porangan Foraminifera have been found in bentonitic gr¢) 
and red mudstone of the Mangatu Formation in Gisborne-E 
Coast district. In S Hawkes Bay where the Dannevirke Series’ 
particularly well developed, over 200 ft of light-grey highly be 
tonitic mudstone contain Porangan Foraminifera. At Waipa’ll 
25 miles N of Te Uri Stream, and along the flanks of the Mt C 
lyon and Whangai ranges, a full Dannevirke Series sequel 
including Porangan is exposed. Along the coast of E Welling! 
between Pahaoa and Opuaue rivers, a full sequence of Dani 
virke Series including limestone, green and red mudstone ¢) 
alternating coarse and fine sandstone contains Porangan Fo 
minifera in its upper part near Pahaoa River. í 
| 

$ 
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No marine Dannevirke Series were deposited on the W side 
of the South Island which was emergent at that time but along 
the E side Porangan beds are known at a few localities. The 
Amuri limestone, from Cape Campbell south to Amuri Bluff, 
probably the southward extension of the limestone exposed on 
the E Wellington Coast, contains Porangan Foraminifera 30 ft 
above the base in Seymour Valley, underlying Bortonian micro- 
faunas. Further S at Marble Bluff on Waiau River, 200 ft of 
sands with Porangan Foraminifera overlie similar beds with a 
Heretaungen microfauna. Porangan microfaunas have been coll- 
ected from a 580 foot grey glauconitic marl just W of Scargill. 

From Pareora River S to Kaitangata, poorly fossiliferous 
shallow water carbonaceous sand and mudstone, deposited during 
3 westward marine transgression in late Cretaceous and early 
jocene time, is partly Dannevirke Series, but Porangan micro- 
aunas have not been found. No marine Dannevirke Series beds 

ere deposited in Southland. 


| Climate : Complete absence of orbitoids and microfossils in- 


PY of warm climate may be evidence of temperate rather 
en warm conditions during the Porangan. 


Overseas Correlation: The microfauna of the Porangan is 
intermediate between other Dannevirke and Arnold Series micro- 
aunas. The Truncorotalias characteristic of the Lower Eocene 
ire absent and the appearance of Uvigerina wanzea, and Nuttall- 
wes subtrumpyi indicates close affinities with the Middle Eocene 
fortonian microfauna. 

(N. DE B. HORNIBROOK). 


ʻOREWA TERRACE ALLUVIUM ......... Late Pleistocene 

(North-west Wellington). 

Te Punca (M.T.), 1952. The Geology of Rangitikei Valley. 
iZ. geol. Surv. Mem. 8, 26, 36-40. 

Gravelly alluvium dominated by greywacke pebbles, which 
eneers the Porewa terrace — the « third-youngest » of a flight 
£7 major terraces in the Rangitikei Valley (see Ohakea Terrace 
luvium). 


Type Locality : Porewa. 
(M.T. Te Punca). 


ORT CHALMERS BRECCIA .......... ? Miocene-Pliocene 
(East Otago). 
Marsuatt (P.), 1906. The Geology of Dunedin (New Zealand). 
mart. Journ. geol. Soc. 62, 413. 
| Vent-filling breccias erupted at the close of the First Major 
‘uptive Phase (BENSON, 1939, 298; 1942a, 90) and aligned along 
e axis of an anticline extending SSE through Port Chalmers 
ld Otago Peninsula. Has been quarried at Port Chalmers. See 
edin Volcanic Complex. 
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PORT ELIZABETH MUDSTONE $ 
(Westland). Upper Eocene - Lower Oligocen: 
Morcan (P.G.), 1911. The Geology of the Greymouth Sub, 

division, North Westland. N.Z. geol. Surv. Bull. 13, 41 (table), 62 

67, 69 (Port Elizabeth Beds). 

«The Port Elizabeth Beds consist mainly of calcareou 
(marly) mudstones which in their upper horizon near Greymout. 
are light coloured... In places hard bands and concretions, con 
sisting mainly of the remains of Foraminifera and calcareou 
algae, may be observed. ... Typical exposures of the Port Eliza 
beth Beds are to be found at Port Elizabeth and east of th’ 
Greymouth Gorge » (Morgan, 1911, 67). The name was derive 
from a shallow bay N of Point Elizabeth, 5 miles N of Greymouth} 
in which it was once proposed to build an artificial harbour; th} 
locality is now known as Rapahoe. Morean placed the Poi 
Elizabeth Beds in the middle of the Greymouth « Series », corres 
lated with the Oamaru « Formation » of supposed Miocene agi 
The Point Elizabeth Beds of Hector (q.v.) were probably nc 
identical; the Point Elizabeth Beds of DorREEN (1948, 281, 28° 
table) are, however, equivalent. . 

Gace (1949, 326, table) classified the Port Elizabeth Mudstor} 
with the Lower Marine Tertiary Group, and indicated Runangart 
Whaingaroan age (Upper Eocene-Lower Oligocene). Later, Gad 
proposed a inore precise type section on the S bank of the Gre! 
River downstream from the mouth of Omotumotu Stream (1951 
48; as Port Elizabeth Formation), and referred incidentally to? 
glauconitic band near the top of the formation. The thickness 1 
given as from 170 ft to « perhaps 1,000 ft ». The formation grad! 
upwards to Cobden Limestone and downwards to Omotumo’) 
Beds near Greymouth. At Rapahoe, where the Omotumotu Bef 
cannot be distinguished, the lower boundary of the formation wi 
placed at an obscure bored zone which has probably no appr 
ciable time significance. The formation is recognized only in E 


Greymouth district. (M. Gace) 
PORT HILES BEDS T E ET ere Eocene-Oligocei 
(Nelson). 


Davis (E.H.), 1871. On the Geology of Certain Districts of tl 
Nelson Province. N.Z. geol. Surv. Rep. geol. Explor. 1870-1, 110- 

An obsolete name for Tertiary beds near Nelson. McK. 
(1878d, map fac. 144, 147-8) was clearly uncertain of the strat 
graphy, but set the « Port Hills Beds » in sequence in a table 
the following year (1879a, 101); he apparently applied the nar 
to certain (unspecified) Tertiary beds. H 


(R.P. SUGGATE)S 
PORT HILLS DRIB 4 chat A ee ? Oligocene-Miodii 
(Nelson). i 


Park (J.), 1910. The Geology of New Zealand (Whitcomi 
& Tombs, Ltd.), 232. ij 
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Blue (brown-weathering) conglomerate and sandstone in the 
Port Hills at Nelson, now believed to be about late Pareora or 
Southland in age. The name is obsolete. 

(R.P. Suceate). 


PORT WAIKATO PLANT BEDS ........... Upper Jurassic 
(Auckland). 


Morean (P.G.), 1918. Localities from which Fish-Remains 
were Collected. In Cuapman, N.Z. geol. Surv. pal. Bull. 7, 40 
table). 


_ A name applied informally to Upper Jurassic terrestrial beds 
f the Port Waikato area. See Putataka Beds. 
(D. Kear). 


BOTAKA PUMICE 5. «ccs. one cc... seen Lower Pleistocene 
| (North-west Wellington). 


| Te Punca (M.T.), 1952. The Geology of Rangitikei Valley. 
N.Z. geol. Surv. Mem. 8, 13, 17. 


Rhyolitic pumice conglomerate, sand and silt (60 ft). Larger 
wumice pebbles, all thoroughly rounded, range in diameter from 
f to 7 in. Lenses of dark sand, composed chiefly of hypersthene 
ind augite, are prominent in coarse, current-bedded white sands 
‘sssociated with the upper portion. The Potaka Pumice, which lies 
out 1,400 ft above the base of the Upper Rangitikei Formation, 
cords a second major volcanic outburst in the central volcanic 
strict of the North Island during Castlecliffian times. 


Type Locality : near Potaka Trig., in stream section 1 mile 


(M.T. Te Punca). 


UATE ROU Pit Ab. ee ane e ers n Upper Pleistocene 
(Taranaki - West Wellington). 

CrarKe (E. de C.), 1911. Summary... Report on the New Ply- 
uth Subdivision. N.Z. geol. Surv. 5th ann. Rep. (n.s.), 10 (table) ; 
12. N.Z. geol. Surv. Bull. 14, 12, 14, 21-6 (Pouakai Series). 


Superficial deposits of ironsand, lignite, and conglomerate un- 
mformably overlying Tertiary rocks in Taranaki were early 
Qserved and were Termed «Drift Formation» by Park 
(887a, 59). CLARKE proposed the name Pouakai Series for inter- 
dded fragmental volcanic rocks, lignite, and conglomerate of 
ew Plymouth district. Morcan & Gipson (1927, 44-56) extended 
use of the name to central and S Taranaki, and divided it 
o. two «stages»: an older, to include the rocks of the old 
ected andesitic voleanoes of Taranaki and a younger, to in- 
de the later volcanic and fragmental rocks of Mt Egmont. 

FLEMING (1953c, 246-7) used the name Pouakai Group to in- 
de Late Pleistocene formations of the North Island west coast 
dily grouped on both disatrophic and lithologic grounds, in- 
ding the Otaki Sandstone, Kaiatea, Brunswick and Rapanui 
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(Pouakai Group, continued) 


formations, St Johns and Papaiti Alluvium, and the volcanic anı 
fragmental formations of W Taranaki, as yet undifferentiated. Th: 
included formations consist of marine and fluviatile conglomerat; 
sand and silt, aeolian sand, volcanic ash, peaty lignite, volcani 
lahar deposits, and the volcanic rocks of the Taranaki volcanoes 
all of them unconformably overlying sediments of the Wanganv 
and Taranaki series, many of them forming the cover of terraces a 
heights up to about 1,000 ft above sea level and containing pro 
ducts of the Taranaki and Tongariro-Ruapehu volcanoes. Fror 
Waitara S to Wanganui, formations of the Pouakai Group ar 
characterized by titaniferous augite, titanmagnetite and othe 
minerals derived from Mt Egmont and nearby volcanoes. Sedii 
ments of the Pouakai Group at Patea were studied mineralogi 
cally by Hutton (1940b, 190-205) who confirmed THomson’s belie 
that they are the source of the ironsands of Taranaki. 

Marine shellbeds in the Pouakai Group are the basis of tk 
Hawera Series (Terangian and Oturian Stages). They contai 
Mollusca mainly of living species, and are correlated with tk 
Late Pleistocene. 


(C.A. FLEMING). 


POUNAMU GROUP (FORMATION, SERIES) 
(Westland). ? Upper he Hg 


BELL (J.M.) & Fraser (C.), 1906. The Geology of the Hoki 
tika Sheet, North Westland Quadrangle. N.Z. geol. Surv. Bull.) 
(n.s.), 19, 67-77. 


Applied to ultramafic sill-like sheets interbedded with tł 
Arahura Group (q.v.). The rocks are mainly serpentinite, dunith 
and talc-serpentinite that have suffered some regional metamo: 
phism. Erroneously applied by Mason & Taytor (1955, 1065-8! 
Taytor (1955, 182-9) and Wertman (19566) to the chloritz 
(« green >) schists interbedded with quartzo-feldspathic types 
the Arahura Group. These chlorite schists, although common 
closely associated with Pounamu rocks in the field, were explicit 
included by BELL & Fraser (1906, 70) in the Arahura Group (q.v) 
The age of the rocks is uncertain but probably Upper Paleozo 


(J.J. REED). 


POURERERE ORBITOID BEDS ........... Middle Mioce}|: 
(Southern Hawkes Bay). 
Finuay (H.J.), 1947. The Foraminiferal evidence for Terti 

Trans-Tasman Correlation. Trans. roy. Soc. N.Z. 76, 350. Ji 
Sandy pink limestones largely consisting of barnacle fra) 

ments, often conglomeratic and glauconitic. The beds occur in t 

top of the Tutamoe Formation 1 mile WNW of Poanui Poi 

Pourerere S.D., and contain smaller Foraminifera typical of t 

Waiauan Stage (H.J. Finuay, N. pr B. HOoRNIBROOK) and loca 

the larger Foraminifera Cycloclypeus and Trybliolepidina. 

(J.T. KINGMA). 
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RYDES GULLY LIMESTONE. 
See: OTEKAIKE LIMESTONE. 


RESERVATION INLET SERIES .............. Ordovician 
(Fiordland). 


Park (J.), 1921. The Geology and Mineral Resources of 
festern Southland. N.Z. geol. Surv. Bull., 23, 37. 


Slaty argillite, schistose greywacke, phyllite, mica-schist, 
jartzite, and crystalline limestone, 10,000 ft thick or more, in 
reservation Inlet and Dusky Sound. Park did not describe the 
sper limit, and stated that the line of demarcation between the 
ries and the underlying more metamorphosed Maniototo Series 
quite arbitrary but that there is no difficulty in recognizing the 
ferent units in the field. 

_ The Preservation Inlet Series was correlated by Park with 
Kakanuian of Hector, the Upper Arahura Series of BELL & 
RKE, and the Aorere Series mapped by Park in Nelson. The 

up includes the fossiliferous Preservation Series mapped by 

SNSON and named by KEBLE. The lower part constitutes the W 

rt of the Fiordland Complex. It is not shown on geological maps 

(companying Parxk’s description. 

(B.L. Woop). 


SERVATION SERIES .22%. 20.62.4525 Lower Ordovician 
(Fiordland). 


BENSON (W.N.), 1933. The Geology of the Region about Pre- 
vation and Chalky Inlets, South-west Fiordland, New Zealand. 
i, I. Trans. N.Z. Inst. 63, 393-432. 


The name was suggested by KEBLE (in BENSON, 1933, 403) for 
l lower of two subdivisions of the Fiordland Division, proposed 
the graptolitic rocks of Preservation Inlet in which the grap- 
‘tes show dominant dichotomy. In the Preservation Series the 
(hotomy occurs at irregular intervals, whereas in the overlying 
*k Cloud Series, dichotomy occurs in consecutive order. 

' The Preservation Series is equivalent to the Lancefieldian 
Victoria. The name was not shown on the maps of the Pre- 
ation Inlet region published by Benson, and has not been 
rred to since. See Ordovician Strata. 


(B.L. Woop). 


DDUCTUS CREEK GROUP ............. Lower Permian 
(West Southland). 

Murtcu (A.R.), 1957. Facies and Thickness of the Upper Paleo- 
| and Triassic Sediments in Southland. Trans. roy. Soc. N.Z. 
8), 499-511, fig. 8. 

[Type Locality: in the vicinity of Productus Creek, a small 
tary of Wairaki River. 

The Productus Creek group consists of coarse grained andes- 


12 


338 
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itic tuff, sandstone, limestone and conglomerate. The group - 
3,000 ft thick, contains 6 limestone members, and in the Waira 
Hills is unconformably overlain by the Middle Triassic beds. TI 
group is recognized as a coarse facies of the Maitai Series. 


Macrofossils : abundant, including corals chiefly in impu 
limestone (Euryphyllum, Thamnopora, Rotiphyllum); brachiopo 
in fine to coarse sandstone (Strophalosia, Chonetes, Spirif« 
Terrakea, Camarotoechia, Streptorhynchus); pelecypods and g 
tropods in siltstone and mudstone Deitopecten, Nuculana, Gly 
toleda, Promytilus, Maeonia, Paleoneilo, Naticopsis, Pleurotom 
ria and Warthia). 

The macrofossils are correlated with those of the Upp 
Marine Series (Permian) of New South Wales and Tasm 
(FLETCHER, HILL & WILLETT, 1952). 


(A.R. Murca). | 


PU AROA ei neater cada eae Upper Juras 
(South Auckland) 


Wiiuiamson (J.H.), 1932. Te Kuiti Subdivision. N.Z. ge 
Surv. 26th ann. Rep., 6 (Puaroa Series). WiLLeTt (R.W.), 19 
Outline Geol. N.Z., 14 (Puaroa Group). 


Introduced for 2,000 ft of thick conglomerate and overly 
coarse brown and grey sandstones and soft shale, the high 
part of the Mesozoic sequence in Kawhia-Te Kuiti district. Na 
based on Puaroa Stream, draining into Waiharakeke In) 
Kawhia, which is the type locality. The conglomerate conte 
biotite-granite, granodiorite-porphyry, granophyre, dacite, ke 
tophyre, andesite, greywacke and schist pebbles (Macpons 
1954, 227-9) and rare fossils [Belemnopsis, Buchia plicata (Zitte 
The overlying shale is correlated with the Motutara Beds, N sh 
of Kawhia Harbour, which contain Lower Tithonian ammon 
(see Puaroan Stage). i 

(C.A. FLEMING). 


PUAROAN STAGE. A2 ae e N E N eee Tithon 


Marwick (J.), 1951. Series and Stage Divisions of New Z 
land Triassic and Jurassic Rocks. N.Z. J. Sci. Tech. B 31 (3), 8 
1953. N.Z. geol. Surv. pal. Bull. 21, 30. 


The only named stage in the Oteke Series (q.v.). 


Type Section : S shore of Kawhia Harbour, « from the to’: 
the Ohauan Stage near Kinohaku Inlet east to the neighbourk'j 
of Te Toe Stream >; the name is from Puaroa Creek, which dri 
into Waiharakeke Inlet near the middle of the type section. § 
beds consist of (1) lower siltstones, conformably overlying t 
type Ohauan, containing Belemnopsis hochstetteri (Hector) i 
ammonites including Berriasellids (ARKELL, 1956, 454; their Lol 


Neocomian (Berriasian) dating is subject to revision); (2) «f 


339 


lomerate, plant-bearing sandstone and grit at Waiharakeke 
ridge, containing Buchia plicata (Zitt.) approximately 1,200 ft 
hick; (3) upper siltstone, synclinally disposed, extending from 
Jaiharakeke Inlet E to Te Toe Stream, containing rare Belem- 
ay brownei (Marshall) and Belemnopsis n.sp. (as at Puti 
oint). 

Fossils and Correlation : On the north side of Kawhia Har- 
our, the same sequence is thought to be represented by (1) lower 
Itstones with Belemnopsis hochstetteri in Kawaroa Stream, 
i) conglomerates with Buchia plicata and Belemnopsis auckland- 
a at Oio Ridge, (3) siltstone with Belemnopsis brownei and 

lemnopsis n.spp. at Puti Point and Motutara. The Puti-Motu- 
ra beds, classed as Ohauan by Marwick, contain Holcophyllo- 
as kawhiae (Marshall), Uhligites motutaranus (Boehm), Aula- 
ssphinctoides sisyphi (Hect.), A. brownei (Marsh.), Discina 
twhiana Boehm, Plagiostoma sp., Placunopsis striatula Zitt., 
uchia n. sp., etc. and were dated as Lower Tithonian by SpatH 
923, 304-5). 

Distribution : The Puaroan Stage, recognized either by Bu- 
ia plicata (or B. extensa, a closely related form), by Belem- 
isis aff. brownei, or by Aulacosphinctoides spp. has been ident- 
ied E of the type area in Kaimango Valley, NE of Kawhia on 
sarau Block Road, and in scattered localities (e.g. Whaingaroa 
D.) north of Kawhia. At Waikato Heads, B.L. Purser (M.S.) 
inblished two Puaroan zones above the Ohauan. The lower 
ine of Buchia extensa contains Belemnopsis aucklandica, Pla- 
fzopsis striatula, Indogrammatodon, Inoceramus aff. everesti 
spel; the upper Zone of Buchia plicata has Aulacosphinctoides 
ewnei and Uhligites motutaranus and is overlain by conglom- 
ttes and plant beds from which an Upper Jurassic flora was 
cribed by ARBER (1917) and Epwarps (1934, 109). In E Welling- 
« the presence of Puaroan is suggested by a single occurrence 
Buchia aff. plicata in Makirikiri Stream (Mangapakeha S.D.). 

(C.A. FLEMING). 


ISGICREEK VARVED SILTS ............ Late Pleistocene 
(South Westland). 


` Wetiman (H.W.) & Wutett (R.W.), 1942. The Geology of the 
t Coast from Abut Head to Milford Sound, Part 2, Glaciation. 
ms. roy. Soc. N.Z. 72, 212-5. 


Varved silt (in part marine), peat, and marine sands inter- 
ded in moraine at Pug Creek, Omoeroa Valley (type locality). 
! marine varved silts yielded mollusca including Chlamys ra- 
ta (Hutton) and Nemocardium pulchellum (Gray), and Foram- 
era including Nonion aff. labradoricum (Dawson), Notoro- 
t n. sp. aff. zelandica Finlay, and Elphidium advenum (Cush- 


i). 
(R.P. SUGGATE). 


gpl 
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PUKAKIS MORAINE: See cet eit ieken-taane Late Pleistoce 
(South Canterbury). 
Park (J.), 1910. « The Geology of New Zealand » (Whitcoml 
& Tombs, Ltd.), 237. 
A complex of moraines almost enclosing Lake Pukaki. 
(R-E. SuacatTeE). 


PUKE-IWI-TAHI BEDS 3. L E cares Upper Cretaceo 
(North Otago). 


Park (J.), 1905. On the Marine Tertiaries of Otago and Ca 
terbury, with Special Reference to Relations existing betwe 
the Pareora and Oamaru Series. Trans. N.Z. Inst. 37, 492 (tabl 


A synonym of Shag Point Group (q.v.). 
(D.A. Brown). 


PUKEKIWI SHELL SAND ...........:.. Lower Pleistoce 
(North-west Wellington). 


FLEMING (C.A.), 1953. The Geology of Wanganui Subdivisi’ 
N.Z. geol. Surv. Bull. 52, 163-4. 


Loose brown bedded micaceous marine sand and muddy sē 
overlying thin carbonaceous siltstone, lying conformably betwe 
the Lower and Middle Maxwell formations, in the Maxwell Gre 
(Nukumaruan Stage, Marahauan Substage) of the Wanga: 
coast section. Lenses of fossil Mollusca include abundant Zetha 
and rare Spisula n. sp., Tawera spissa assimilis (Hutton) and Li 
cotina. The formation is classed in the Ambigua Zone of 
upper Marahauan. Named from a tributary of Okehu Stream.) 

Type Locality : coast near mouth of Ototoka Stream. 


(C.A. FLEMING). 


1 
PUKEORA OYSTER BEDS ............. Lower Pleistoc 
(Hawkes Bay). 


THOMSON (J.A.), 1926. Geology of the fossil localities ni 
Waipukurau. Trans. N.Z. Inst., 56, 350. 


A local name for a Formation in THomson’s Waipukurau li 
ries (q.v.) developed near Pukeora Sanatorium, correlated v% 
the Nukumaruan Petane Beds, and equivalent to the Lower Sci 
Island Limestone. (J.T. Kıncma). 


PUKETOKA FORMATION .............. Early Pleistoc 
(South Auckland). i 
Barrey (M.H.), 1949. The Geology of the Tuakau-Me l 

Area, Auckland. Trans. roy. Soc. N.Z. 77, 430 (map), 438. 

nant Variable, poorly consolidated fluviatile beds of latest Tie 

tiary or Quaternary age... includes pumice silts, various sands, 
conglomerates ». 


Type Locality : Puketoka Hill (Trig. M, 382 ft, Opaheke S. : 
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This original usage is for beds equivalent to the earlier de- 
ined Tauranga Group (q.v.) and it is advisable to restrict the 
name to a formation which consists largely of terrestrial, estuarine 
and possibly minor marine pumice conglomerate, sand and silt 
and which is older than the Walton Formation (q.v.). 

The Puketoka Formation is known in the lower Waikato, 
Hamilton Basin, Hauraki Depression and possibly in Manukau 
Harbour and Bay of Plenty areas. 

(J.C. ScHOFIELD). 


MORI LIMESTONE, 2........2.-¢%. ? Lower Pleistocene 
_ (Wellington). 


Park (J.), 1887. On the Geology of the Western Part of 
ellington Provincial District, and Part of Taranaki. N.Z. geol. 
urv. Rep. geol. Explor. 1886-87, 18, 57, 63. 


PARK applied the names « Nukumaru, Kaiwaiki and Pukiori 
imestones » to what he believed to be the same limestone, in- 
licating its geographical distribution, and stated « wherever it 
jecurs, it consists of broken shells, sand and pebbles ». The lime- 
fone occurs «a few hundred feet above the sea, near Pukiori, 
in the Marton-Murimotu track (i.e. in Rangitikei Valley) exten- 
ing inland to Erewhon and the flanks of the Ruahine Range, 
werywhere characterized by a large fossil Balanus, especially 
ar its junction with the older rocks of the range ». It cannot be 
termined from Park’s account to which of several shell lime- 
ones in the Wanganui Series of Rangitikei district he applied 
2 name. 


| 


(C.A. FLEMING). 


~PONGA FORMATION. 
See: PAKAWAU GROUP. 


PIRATES Es) Sir totes oor he Ae en ih Pliocene-Pleistocene 
(Northland). 


FERRAR (H.T.), 1920. Whangarei Subdivision, Kaipara Divi- 
mon. N.Z. geol. Surv. 14th annu. Rep. (ns.), 4. 

FERRAR used the term to describe high-level terrace deposits 
d later basic lavas in Whangarei-Bay of Islands Subdivision. 
2 extended the original definition (1925) to include high-level 
races, fresh-water leaf beds, gravels beneath basalt sheets, 
rrace gravels, carbonaceous sandstones and ancient sinters. In 
e adjoining Dargaville-Rodney Subdivision the beds comprise 
esh-water leaf beds, sandstones and tuffs (FERRAR, 1924) and 
is heterogeneous collection was further extended by FERRAR 
34) to include conglomerates, terrace gravels, lake deposits, 
onite and sinter deposits, and pumiceous, carbonaceous, and 
aceous sandstones (now known to be Miocene). No type sec- 
n was possible, but FERRAR gave a locality for each lithologic 
it mentioned. 


boulud 
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PUTATAK A) BEDS nao aee e a P e a Upper Jurass' 
(Auckland). 


Hurron (F.W.), 1867. Geological Report on the Lower Wai 
kato District, 2. 


Hutron proposed his name for fossiliferous « sandstone 
gritstones, clays, slates » and impure shaly coal of secondary ag 
best seen at Waikato Heads (Maori: Putataka), where HOCE 
STETTER (1863) had discovered Belemnopsis aucklandica (Hock 
stetter), Buchia plicata (Zittel), Placunopsis, etc. These beds ar 
now classed in the Puaroan Stage at the top of the Hokom 
System, and correlated with the Tithonian. 

The name was adopted (under the forms Putataka Formatic 
or Series) for classification of Jurassic rocks in other parts \ 
New Zealand, particularly in Southland. PARK (1910, 76) one 
used the form Putatakian. Hurron & U.ricn (1875, 42) used tł 
name for all Jurassic rocks of Otago, Cox (1878a, 38) for 850 ft ı 
conglomerate and sandstone near the top of his Jurassic, Hutte 
(1885b, 194) for the highest of a fourfold division of the Jurassi 
McKay (1884c, 140) for part of the Upper Jurassic of Kawhia. Nor 
of the beds so classified in Southland and Kawhia are as young | 
the type Putataka Beds, and the name is now obsolete as 
general term for correlation. 

(C.A. FLEMING). © 
PUTATARIAN/0/ fs: A(t eA eu) eee Jurass 
See: PUTATAKA SERIES. 


] 
PUTIKI SERIES Fo) carat ee Lower Pleistoce! 
(North-west Wellington). 


Hutton (F.W.), 1885. Sketch of the Geology of New Zealar 
Quart. J. geol. Soc. Lond. 41, 194. 1886. The Wanganui Syste 
Trans. N.Z. Inst. 18, 339, 344. 


Hutton introduced this term for a geographic division of t 
Wanganui System, to include beds « from Patea and Wanganui) 
the name being based on Putiki, the Maori village at the mov} 
of Wanganui River. It thus embraced Waitotaran, Castlecliffi 
and some Hawera Series deposits. ParK (1910, 164) used the for 
« Putiki (Shakespeare Cliff) beds » for the uppermost division } 


PUTIKI SHELLBED EA eee Lower Pleistouml 
(North-west Wellington). | 


FLEMING (C.A.), 1947. Standard Sections and Subdivisions’ 
the Castlecliffian and Nukumaruan Stages in the New Zeal 
Pliocene. Trans. roy. Soc. N.Z. 76, 234. : 
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ormably overlying barren silty sandstone (Mosstown Sand), 
xposed on the low bluff behind Putiki on the S bank of Wan- 
anui River opposite the town of Wanganui (type locality), on 
he slopes of Ngaterua and Awarua streams and in branches of 
Saitoke Stream. The shellbed contains 26 species of Mollusca, 
ncluding Pecten benedictus marwicki (Finlay) and is believed 
o lie between the Mosstown Sand and Landguard Formation. 
jee also FLEMING, 1953c, 242. 
(C.A. FLEMING). 


ESLIKIAN SUBSTAGE 26 .cec sc. cece Lower Pleistocene 


Fiemine (C.A.), 1953. The Geology of Wanganui Subdivision. 
J.Z. geol. Surv. Bull. 52, 104, 212. 


| «The extinction of Nukumaruan genera left an impoverished 
zuna in the early Castlecliffian, but by the later Castlecliffian 
_had been reinforced by immigrant forms. Two substages are 
serefore proposed, one for the older beds with impoverished fau- 

s, and another for the younger beds with rich fauna at Castle- 
if itself... The name Putikian (type formation, Putiki Shellbed) 
| proposed for upper Castlecliffian beds characterized by the first 
ppearance of the genus Pecten (s. str.) » (FLEMING, 1953c, 104). 
hhe name is based on Putiki, S bank of Wanganui River near 
Louth. 

In the type Castlecliffian section, the Upper Westmere silt- 
kne and overlying formations are classed as Putikian; they have 
zen divided into 8 zones chiefly on restricted forms of Pecten 
se Castlecliffian Stage). 


Fossils : Putikian Mollusca differ from those of the under- 
fing Okehuan Substage in the presence of Pecten, Xenogalea, 
Sppistes, Cabestana of the waterhousei line and many living 
cies. Restricted forms include Pecten benedictus marwicki 
inlay), P. jacobaeus toi Fleming, P. novaezelandiae tainui 
in.) and P. n. aotea Flem., Pterochelus zelandicus (Hutton), 
pulus uncinatus (Hutt.), Eunaticina cincta (Hutt.), Zeatrophon 
mnetti (Cossmann), and many otehrs. 

The sequence of foraminiferal faunas through the type Castle- 
fian has not yet been studied well enough to define the Pu- 
tian Substage micro-faunally. 

Distribution : Putikian beds extend from the type area (Wan- 
nui) E to Rangitikei River between Porewa and Bulls. They 
we been identified at Te Piki (East Cape Peninsula), Ohope 
jach (Bay of Plenty) and between Clifton and Cape Kidnappers 
awkes Bay) but are not known in the South Island. 

- Correlation : The Putikian is correlated with the Werrikooian 
ich contains the earliest Pecten s. str. in Australia. It has been 
gested that the Putikian represents in New Zealand the de- 
sits of the second Pleistocene interglacial period of the Nor- 
irn Hemisphere. 


(C.A. FLEMING). 


ishin 
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OUAIL ISLAND'BASALTSI SEL oe. see ? Pleistocer 
(Banks Peninsula). 


SprrcuT (R.), 1908. On a Soda Amphibole Trachyte fro; 
Cass’s Peak, Banks Peninsula. Trans. N.Z. Inst. 40, 176. 


Flat-lying basalts with interstratified agglomerate and tu 
forming the bulk of Quail Island in Lyttelton Harbour, considere 
by SpeicuHT (1917, 383) to represent the final stage in the volcan 


history of the Peninsula. 
(G. WaRREN). 


QUARTZOSE COAL MEASURES.. Eocene - Lower Oligocer 
(Nelson-North Westland). 


Succate (R.P.), 1951. Quartzose Coal Measures of We 
Nelson and North Westland. N.Z. J. Sci. Tech. B31 (4), 1-14 © 


A grouping of coal measures which are the oldest sedimer 
that follow a supposed period of peneplanation and preceded 
marine transgression in the NW part of South Island. At ea 
locality they were thought to be immediately older than the ove 
lying marine beds, this concept being embodied in the later ter 
Middle Coal Measures (q.v.) as a grouping of New Zealand-wi 
application. The ages of the Quartzose Coal Measures general 
decrease northwards in the W Nelson and N Westland regic 
ranging from early Arnold Series to early Landon Series. 


(R.P. SUGGATE). 


| 

QUEENSTOWN ESKARTAR S Late Pleistoesl 
(West Otago). | 
Park (J.), 1909. The Geology of the Queenstown Subdivisi 
N.Z. geol. Surv. Bull. 7, 30-31. 


Rudely-bedded sands and gravels, overlain by coarse drl 
at the foot of Queenstown Hill, between Arthurs Point and 4i 
Frankton Arm of Lake Wakatipu. 


(R.P. SUGGATE). 


QUEENSTOWN MORAINE ............... Late Pleistoc 
(West Otago). | 


Park (J.), 1909. The Geology of the Queenstown Subdivisi 
N.Z. geol. Surv. Bull., 7, 30. f 


Moraine at the foot of Queenstown Hill, facing Lake Wal 
tipu. Predominantly angular greywacke in fluvio- glacial drift 
also contains (ParK, 1910, 234) plutonic and hypabyssal igne: 
rocks. | 


(R.P. SUGGATE). 
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PAGLAN LIMESTONE ................ ? Lower Oligocene 
AGLAN SANDSTONE. 


Hector (J.), 1878. Appendix I. [List of Fossil Localities]. 
V.Z. geol. Surv. Rep. geol. Explor. 1877-8, 192. 


These names were not validly introduced since neither des- 
ription nor type locality were given, and they have not been 
eferred to subsequently except in quotation of Hector. The terms 
aay be useful in the future but need defining. 

(D. Kear). 


BMEOMSEIELS Jti galas dw 2 52 e aere Upper Cretaceous 
= (Northland). 


| Beu (J.M.) & Crarke (E. de C.), 1910. Geological Recon- 
aissance of Northernmost New Zealand. Trans N.Z. Inst. 42, 618. 


_ The rocks consist of purplish and greenish claystone and 
rell-stratified greyish green-sandstone, exposed at the S end of 
tahia Bay and on the S shore of Parengarenga Harbour. BART- 
om & TURNER (1928, 109) extended the definition to include 
iterbedded igneous rocks in the section at Rahia (Twilight) Bay. 
The Rahia Series on the S side of the Parengarenga Harbour 
tains the Maestrichtian ammonite Vertebrites murdochi; the 
hia Bay sediments lithologically resemble sediments shown 
*owhere to belong to the Upper Cretaceous and the alleged 
“erbedding of igneous rocks there is not proved. In view of 
ïs and since Jurassic(?) fossils have been collected from sedi- 
‘nts associated with pillow lavas at Whangakea it would seem 
fat the original definition of BELL & CLARKE is correct, and that 
£ Twilight Bay igneous rocks should be excluded from the 
uhia Series. 


(R.F. Hay). 


Meme TS TONE o ais. eteen sus asus see oc arene Upper Eocene 
(Otago). 

Gace (M.), 1957. Geology of the Waitaki Subdivision. N.Z. 
lol. Surv. Bull., 55, 31. 


Massive grey or brownish-grey micaceous silt or fine sand 
ataining sparse molluscan fossils (including a large oyster) and 
bbonized wood. Named from Rakis Table mesa, near Windsor, 
Iirth-east Otago. Thickness : up to 100 ft. Raki beds conformably 

eeed Tapui beds, as seen in sections along Kakanui River 
wween Kia Ora and Gemmells Crossing, and are of Kaiatan age 
Ir microfauna). Known outcrops of the relatively soft Raki For- 
tion occur at a few widely separated localities in the Kakanui 
if upper Waiareka valleys, and probably fail to indicate the 


1 extent of its distribution. 
(M. Gace). 
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RANGIHETA LIMESTONE ...........----+-:+:- Oligocer 
See: MOTUPIPI and RANGIHETA LIMESTONE. 


RANGIKURA SANDSTONE ......-2-..-.-cee+eeee Plioce: 
(North-west Wellington). 


Fiemine (C.A.), 1953. The Geology of Wanganui Subdivisio 
N.Z. geol. Surv. Bull., 52, 109-10. 


A formation of the Whenuakura Group (Waitotaran, Waip 
pian Substage) on the coast SW of Waverley. 

Type section : coast 34 miles SE of Rangikura Railway St 
tion, including the following members in upward successior 
(1) basal rusty sand, with wood fragments, broken shells ar 
Atrina (6 ft), (2) barren sulphurous sand (55 ft), (3) Tuke She 
Sand (3 ft), with lenses of shells (Zethalia, etc.), (4) jointed barr: 
slumped and bored sandstone (40 ft), (5) Bremer Shell Grit (2 f 
packed shells and pebbles, with coarse sand matrix, (6) irreg 
larly bedded medium sandstone (50 ft). The formation is sep 
rated by erosion intervals from the underlying Pepper Shell Sar 
and the overlying Waipipi Formation. 

(C.A. FLEMING). 


RANGIMAPAPA BEDS ................ Lower Pleistoce 

(Hawkes Bay). 

McKay (A.), 1887. On the Geology of East Auckland and t 
Northern District of Hawke’s Bay. N.Z. geol. Surv. Rep. ge 
Explor. 1886-87, 18, 185, 208. 

Top beds in McKay’s Pohui Series (q.v.) immediately unde 
lying the Kaiwaka Series (q.v.). 


a N 


1 


(J.T. Kınama). 


onne miare 


RANGITATAGSYSTEM: nors. SAT EA Triassic-Juras’ 


Park (J.), 1904. On the Subdivision of the Lower Mesozi 
Rocks of New Zealand. Trans. N.Z. Inst., 36, 392. |i 


Introduced orally by Park at a New Zealand Instit 
meeting, but rejected by him in publications as synonymous w 
Hurton’s Hokonui System, and not subsequently used. 


(G. WARREN). 


i 
i 


RANGITAWA FOSSIL BEDS ........... Lower Pleistoci)i 
(North-west Wellington). 


Te Punca (M.T.), 1952. The Geology of Rangitikei Val 
N.Z geol. Surv. Mem., 8, 13, 19. f 


i 
Richly fossiliferous, soft, slightly pumiceous, mudstone | 
sandy mudstone, with a few lenses of small greywacke pebli 
(15 ft or more); isolated wood fragments, seeds, and leaves “ 
bedding planes), are not uncommon. Important fossils are: A’ 
dara trapezia (Deshayes); Pecten benedictus tepungai Flemi5 
Miliolidae are abundant. Abundant brightly coloured fossils |} 
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present, e.g. Alcithoe arabica (Martyn) Zethalia zelandica 
Adams), Antisolarium egenum (Gould); Baryspira spp. A fossil 
ora from the Rangitawa Fossil Beds and associated strata has 
een described (McQuEsn, 1953). Fragments of the fruit of a coco- 
ut, and leaves of Phyllocladus sp., Beilschmiedia sp., Coprosma 
p. and Coriaria sp., have also been found. The Rangitawa Fossil 
eds, which lie about 3,200 ft above the base of the Upper Rangi- 
tikei Formation, are Castlecliffian. 


| Type locality: Rangitawa Stream, opposite entrance to 
W. McLennan’s Farm, Kakariki. 
| (M.T. Te Punca). 

| 

BANGITAWA PUMICE ................ Lower Pleistocene 
| (North-west Wellington). 

| Te Punca (M.T.), 1952. The Geology of Rangitikei Valley. 
N.Z. geol. Surv. Mem., 8, 13, 19, 21. 
| 


_ 20 ft of rhyolitic pumice sand and silt with lenses of small 
vumice pebbles. The pumice marks a third episode of explosive 
‘nyolitic eruption in the central volcanic district of the North 
jsiand during Castlecliffian times, and is part of the Upper Rangi- 
kei Formation (Castlecliffian). 


Type locality : Rangitawa Stream, overlying the Rangitawa 
essil Beds. 


(M.T. Te Punca). 


malt LOTO FORMATON, Iade a Te e ei aces Permian 
See: MAITAI GROUP. 


EZNGITIKEI GROUP ................ Pliocene-Pleistocene 
(North-west Wellington). 

Te Punca (M.T.), 1952. The Geology of Rangitikei Valley. 
TZ. geol. Surv. Mem., 8, 4. 

The group consists of 14,450 ft of fossiliferous marine mud- 
ione and sandstone, with some conglomerate, shell limestone, and 
yolitic pumice sediment. There is no major unconformity within 
e group, which includes the Lower, Middle, and Upper Rangi- 
kei formations (q.v.). 

Type locality : Rangitikei Valley. 
(M.T. Te Punaa). 


PANUI DUNESAND, LIGNITE, MARINE SAND. 
| Members of the Rapanui Formation (q.v.). 


| 
APANUI FORMATION ...............- Upper Pleistocene 
(North-west Wellington). 
Fieminc (C.A.), 1946. Magnetic Ironsand Ores West of Wan- 
nui. N.Z. J. Sci. Tech., B 27, 348. 
Proposed for the sediments of the Hawera Series overlying 


insply! 
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(Rapanui Formation, continued) 


the lower of two coastal benches in the coastal area between Wan- 
ganui and Waitotara rivers (Rapanui Terrace) and named from 
the settlement of Rapanui. 


Type section: sea cliff for 170 chains SE of Omapu Creek 
The name was extended (FLEMING, 1953c, 262-78) to include equi; 
valent beds W to Whenuakura River and SE to Turakina River 
The formation unconformably overlies the Wanganui Series, rise; 
to heights of about 400 ft above sea level, and is separated fro 
older Brunswick Formation by an old sea cliff or break of slope 


In the type area, the following members were named (1953c 

in upward succession : 

(1) Rapanui Marine Sand: thin basal conglomerate, locall: 
fossiliferous, overlain by pebbly sand grading up into wel} 
sorted black beach sand (17 per cent magnetite). Sout 
of Wanganui River this member is replaced by Waipun} 
Delta Conglomerate, gravel and pebbly sand containin} 
abundant hypersthene andesite pebbles. 

(2) Rapanui Lignite : Overlying the above, locally unconfor} 
mably, consisting of andesitic ash, lagoonal clays, peat 
lignite, fossil soils and tree trunks. | 

(3) Rapanui Dunesand : Aeolian sand (25 ft) containing 16 pel 
cent magnetite, replaced near mouths of rivers by Kaif 
whara Alluvium, river deposits locally channelled uncon} 
formably into the underlying formations, and includin) 
lignite dated by C14 as over 45,000 years old. i 


The fossiliferous basal conglomerate (Rapanui Marine Sanci 
at the mouth of Wairoa Stream is the basis of the Oturian Stag} 
and contains more than 100 species of Mollusca, mostly livir 
forms, including a few suggesting warmer climate than at presen? 
Rapanui Lignite contains pollen representing vegetation similis) 
to present vegetation of the region. The formation was apparent.” 
deposited during a late Pleistocene period of eustatic sea-lev!! 
changes and has subsequently been warped and locally faultejj 
by diastrophic movements. 


r] 


RATA TERRACE ALLUVIUM 
(North-west Wellington). 


Te Punca (M.T.), 1952. The Geology of Rangitikei Valles 
N.Z. geol. Surv. Mem., 8, 26, 36-40. j 


Gravelly alluvium, dominated by greywacke pebbles, venee 1 
ing the Rata terrace — the « second-youngest» of a flight 
seven major terraces in the Rangitikei Valley. There are no buc! 
shot gravels (ironstone nodules — see Ohakea Terrace Alluviur 


So of this terrace, which is somewhat more than 3,000 ye 
old. 


Type locality : Rata. 
(M.T. Te Punca). 
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BEURUMARA SERIES ................. Upper Cretaceous 


OnctEy (M.) & MacpHerson (E.O.), 1922. Waiapu Subdivision. 
Z. geol. Surv. 16th ann. Rep., 6. — Wetuman (H.W.), 1955. Trans. 
oy. Soc. N.Z., 83 (1), 97-8. 


Based on Raukumara Range, East Cape Peninsula, the name 
as originally a local mapping unit for thick, indurated, well- 
anded sandstone and mudstone, underlying the Tapuwaeroa 

formation, in east coast districts north of Gisborne. The Man- 
faotane Mudstone (q.v.), in the upper part of the Raukumara 
eds, contains the large Inoceramus bicorrugatus Marwik and 
‘raminfere like those of parts of the Clarentian, with which 
e Raukumara was formerly correlated. 

| WELLMANN (1955a) adopted the name Raukumara Series for 
hree zones (well developed in the North Island Raukumara 
eks) which he established in the Nidd Sandstone of Coverham, 
flarence Valley, where they overlie the restricted Clarence 
eries and underlie the Mata Series. The lowest zone is that of 
oceramus bicorrugatus Marw. and the others are based on 
described species of Inoceramus. The Raukumara Series is 
related with the Coniacian and Santonian, partly from inter- 
lation between the better-dated Clarence and Mata Series, 
lartly because I. bicorrugatus is considered a relative of the upper 
uronian to Lower Santonian group of I. inconstans Woods. The 
ieratan, Mangaotanean and Arowhanan stages have recently been 
-aposed for the subdivisions of the Raukumara Series (WELLMAN, 
56a). 

The Raukumara Series has been recognized in Northland, 
cd in the E coast districts of the North Island, Marlborough and 
zth Canterbury. 


(C.A. FLEMING and H.W. WELLMAN). 


UPO CONCRETIONARY SANDSTONE. 
See: KAURU FORMATION. 


DCLIFFE BEDS (REDCLIFFE-TARADALE BEDS). 
Lower Pleistocene 

(Hawkes Bay). 

= Huu (J.), 1890. On Artesian Wells, No. 2. Trans. N.Z. Inst., 

t 436. 

Conglomerates and pumice beds, with occasional fossiliferous, 
ity bands, unconformably overlying Nukumaruan strata, named 
m Redcliffe, Taradale, on the W margin of the Heretaunga 
lains, and correlated with the Kidnapper Conglomerates (q.v.) 
'Castlecliffian age. (J.T. Kınama). 


ERC MEFI LIMESTONE. sekite sb een omens ? Oligocene 
_ (Mid Canterbury). 

| Spricur (R.), 1913. Redcliff Gully, Rakaia River. Trans. N.Z. 
ist., 45, 335-341. 
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(Redcliff Limestone, continued) 


Pink limestone, flaggy towards base, massive towards toj 
about 150 ft thick, forming the top of Redcliff Hill, Rakaia. N 
determinable fossils have been found in it. 

(R.P. SUGGATE). 


REEF-BEARING SAND. 
See: WAIOURU (REEF-BEARING) SANDSTONE. 


REEFTON COAL MEASURES .................---- ier 
(South-west Nelson). | 
Morcan (P.G.), 1921. Review of Results: Classification j 

Sedimentary Formations. In «Lists of New Zealand Tertia 

Mollusca ». N.Z. geol. Surv. pal. Bull., 8, 101. 


Listed in a table showing classification of Cretaceous and Te: 
tiary strata. The Reefton Coal Measures consist of quartzose gii 
and sandstone, mudstone and coal seams. Their stratigraphic pos 
tion, unconformably above pre-Tertiary rocks and conformab 
below Tertiary marine beds, is similar to that of quartzose co 
measures widely distributed in New Zealand; for age and corr 
lation see entries for Coal Measures, Quartzose Coal Measure 
and Middle Coal Measures. The name « Reefton Coal Measures 
is obsolete. 


(R.P. Suceate). l 


5 


REEFTON GROUPS c-c. audent cee. Gone eee Devoni: 
(South-west Nelson). ; 
HeEcTOR (J.), 1877. Progress Report, 1876-77. N.Z. geol. sul 


p 


Rep. geol. Explor. 1876-77, v (table). i 


First examined by Hector in 1874 (1877a, xıv, 85-6), fos! 
collections being made by McKay (1877, 87-93) in the same yel. 
The name Reefton Beds was used by Hector (1877c, v) and ti 
first detailed account of the stratigraphy was given by McK 
(1883, 104-118) under the heading «Devonian Formation) 
although he listed « Reefton series» in a table (ibid., 99). 1 
consistency of usage between «series» and « beds» is found 
the following 65 years, and Benson (1923, 3) used « Reefton Fc H 
mation ». a 

In the most recent account (SuacaTE, 1957, 28) the term Ree! 
ton Group is used to include 4 formations (in descendi! 
sequence) : Upper Reefton Quartzite, Reefton Limestone, Rew 
ton Mudstone, Lower Reefton Quartzite. The sequence tot? 
about 4,000 ft, but owing to faulted contacts with all older roc. 
the full thickness is not known. H 

The fullest description of fossils is by ALLAN (1935) who la’ 
revised the brachiopod fauna (1947). The brachiopod fauna fro: 
the Reefton Mudstone includes Reeftonia marwicki Allan, Sti} 
pheodonta huttoni Allan, Tanerhynchia parki (Allan), Mauispi'®: 
fer hectori Allan, « Spirifer » coxi Allan, and Beachia neozelan l 
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(Allan), indicating a Lower Devonian (approximately Coblenzian) 
age. Corals described by Hıuı (1956) include Tipheophyllum bar- 
rumi (Allan), Hexagonaria allani Hill, and Favosites murrum- 
bidgeensis Jones from the main limestone band in the Reefton 
Limestone, and indicate a probable early Middle Devonian age, 
ut brachiopods from immediately above the main limestone band 
mclude Beachia cf. neozelanica (Allan) and Fascicostella aff. ger- 
yillei (Defrance), which are more suggestive of Lower than Middle 
Devonian. 

| (R.P. SuGeate). 
REEFTON LIMESTONE, QUARTZITE, MUDSTONE. 
| See: REEFTON GROUP. 


REWANUI COAL MEASURES .......... Upper Cretaceous 
| (Westland). 


Gace (M.), 1949. Late Cretaceous and Tertiary Geosynclines 
Westland, New Zealand. Trans. roy. Soc. N.Z., 77, 339 (table). 


_ The Rewanui beds consist of roundstone conglomerate and 
fedium - to coarse - grained quartz-mica sandstone in current- 
edded lenses separated by thin carbonaceous mudstone layers 
d economically valuable coal-beds. The formation conformably 
fueceeds Waiomo Mudstone and attains a maximum thickness of 
100 ft. 


Type locality: Toms Creek, a branch of Paparoa Stream 
LAGE, 1952, 32). Rewanui beds outcrop extensively over the S 
ert of Paparoa Range, perhaps as far N as the head of Pororari 
fiver (WELLMAN, 1949, 89). 

Gace (1952, Table II, fac. 14) placed the Rewanui Formation 
2 a Middle Paparoa Group, equivalent to «(b) Middle Sand- 
enes and Shales» of the Paparoa Beds (q.v.) as classified by 
ORGAN (1911, 57). For paleobotany, see Paparoa Beds. 


(M. Gace). 


se 


SSH MOND SANDSTONE ....ccaseresrsrecsesso Triassic 
(Nelson). 


HOCHSTETTER (F.), 1864. Geologie von Neu-Seeland. Novara- 
'xped. geol. Theil., 1 (1), XXXV. 

The term Richmond Sandstone was introduced by Hocu- 
FETTER to include beds of fossiliferous, ferruginous sandstone of 
iriassic age forming the western margin of the mountains near 
ichmond, S of Nelson, on the slopes of Aniseed Valley and on 
e’slopes of the Wairoa Valley at Spring Grove. Included in the 
srmation were beds packed with Monotis richmondiana Zittel, 
tith which Halobia hochstetteri Mojsisovics was thought to occur, 
d beds with numerous casts of Mytilus problematicus Zittel 
ong with Athyris wreyi (Suess) and other fossils. The Wairoa 
aries of Hector, 1870 (q.v.) was equivalent to the Richmond 


vival | 
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(Richmond Sandstone, continued) 


Sandstone (Hector, 1878b, x) notwithstanding McKay’s (1878¢ 
149) statement that the two were equivalent only in part. Rich 
mond Sandstone has not been superseded by a group name excep 
in so far as Hokonui System of Hutton, 1885a (q.v.) is applie 
as a group name to Triassic rocks in the Nelson region. Oretiai 
Otamitan and Warepan beds (q.v.) are included in the formatio 


as originally conceived. 
(J.D. CAMPBELL). 


t 
; 
RIELE BUTTS FORMATION .............. Upper Oligocer 
(Otago). 
Gace (M.) (1957). Geology of the Waitaki Subdivisio 
N.Z. geol. Surv. Bull., 55, 56. 


Defined at the « Old Rifle Butts » fossil locality, S of Ca 
Wanbrow, Oamaru, as fine, glauconitic greenish-grey sandstori 
resting on a 1 ft to 2 ft hard concretionary band above Gee Greer 
sand, and grading upwards to bluish-grey fine silt; mostly ma 
ive, but with stratification shown by concretionary bands ari 
layers of tabular concretions. Molluscs occurs as lensoid shel 
beds, in concretions, and disseminated through the matrix; brack 
iopods in afew bands and lenses. Besides the type locality, tH 
following well-known Awamoan fossil localities are in this fo: 
mation : Awamoa Creek, Target Gully, Ardgowan, Devils Brids 
and Pukeuri Cutting. Age: Hutchinsonian-Awamoan. The lowi 
boundary of the formation is gradational. The beds are restrict¢ 
to coastal districts, and although the Rifle Butts Formation wi 
defined for use in mapping the Waitaki Subdivision, similar be 
are present both N and S of the Oamaru district (e.g. All Di 
Bay « Series » of Brown (1938, 11) and Mount Harris Beds ini 
Canterbury). l 


(M. Gace). 


RIMUTAKA GROUP (SERIES) .................. ? Triass 
(Wellington). 
Hector (J.), 1873. Geological map of New Zealand. N.Z. geil 

Surv. (Rimutaka Series). | 
Alternating argillites and sandstones of greywacke facis 

forming the axial range of the southern portion of the Nor 

Island. Unfossiliferous. The name Rimutaka Series was used 

Hector, McKay, Crawrorp, HUTTON and Park from 1877 to 19! 

and was modified to Rimutaka Group by Stevens (1956). 


(G.R. STEVENS). 


RIWAKA: SERIES eee eee ? Lower Palei 
(North-west Nelson). 


HUTTON F W.), 1885. Sketch of the Geology of New Zealar 
N.Z. J. Sci., 2, 436 (table). 
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Metamorphic Rocks of uncertain age forming the Riwaka 
Range, NW Nelson. (See Paleozoic Complex of North-west Nel- 
son). HUTTON employed the term for marble, schist, quartzite and 
hornblende gneiss E of the Takaka Valley. He correlated them 
with his « Manapouri System » and gave the age as Archaean. 
PARK (1890a, 230, 232) gave the age as Lower Silurian and consid- 
ered the rocks to extend to the lower flanks of Mount Arthur. 


(A.R. LILLIE). 


, Lae AAE ENE e E e a A ? Upper Paleozoic 
outhland). 


| Coops (D.S.), 1950. The Geology of the Northern Taringa- 
cura Hills, Southland. Trans. roy. Soc. N.Z., 78, 426-448. 


| Original definition : « The Roe Burn beds underlie a well- 
assed strip of subdued topography at the foot of the North 
nae escarpment. Exposures consist of occasional outcrops of 
jather deeply weathered shales, tuffaceous greywackes and pebble 
weds... » (Coomss, op. cit., 429). The name is derived from a small 
iributary of Oreti River. 
`. The Roe Burn Beds underlie the North Range Beds (? Lower 
b early Middle Triassic) although movement may have occurred 
ong the contact. Their precise relation to the Arthurton (Per- 
fian) and Waipahi groups (? late Carboniferous to Permian) is 
aknown. No fossils have been described from the Roe Burn beds. 
The Roe Burn beds are also exposed some miles to the SE at 
iam Hill and beyond (Hearty, 1938, 19). See also Coomss, 1954, 
E, 69. 


(D.S. Coomss). 


mists PEAK ANDESITE) . 20.022 000 0c eee ees ? Pleistocene 
(Taupo). 

Beck (A.C.) & RosBertson (E.I.), 1955. Geothermal Steam for 
wer in New Zealand. N.Z. Dep. sci. ind. Res. Bull., 117, 17. 


Type locality: Valley of Pueto Stream, Taupo. The rocks, 
iginally assigned by GraNcE (1937, 74) to his K. Trig Basalt 
rmation, have now been recognized as an eroded volcano 
imposed of augite andesite and have been given a separate for- 
tion name. The rock is dark grey, holocrystalline, almost non- 
wphyritic andesite containing phenocrysts of zoned andesine and 
ibordinate hypersthene with accessory magnetite and minor 
cerstitial tridymite. 

The names applies to voleanic rock extending over an area 
1 sq. mile. It probably overlies the Huka Formation and is 


rlain by Waitahanui Breccia. 
(A.C. BECK). 


ISLYN DOLERITE (or DOLERITIC BASALT) .. ? Pliocene 
(East Otago). 
I Benson (W.N.), 1942. The Basic Igneous Rocks of Eastern 


ih | 
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(Roslyn Dolerite (or Doleritic Basalt), continued) 


Otago and their Tectonic Environment. Part II. Trans. roy. So 
N.Z., 72, 103-104. 

A coarse-grained, olivine-rich doleritic basalt, named but nc 
described in the paper cited. It is a distinctive and widesprea 
flow of the Dunedin district with its type area on the slopes c 
Roslyn Hill. Together with the Leith Valley trachybasalt, whic 
overlies it, it forms an important mapping horizon in the uppe 
part of Benson’s Second Major Eruptive Phase. See Dunedin Vol 


canic Complex. 
(D.S. Coomss). 


ROSS: BEDST IIa S oO Oo es ates ahs AET towers Tertiar 
(Westland). 


Hector (J.), 1877. Progress Report. N.Z. geol. Surv. Rep. ge 
Explor. 1876-77, mı (table). 

Hector used the name four times in tables, under Lower Mid 
cene., but did not define what beds at Ross he so named. 


(C.A. FLEMING). 


ROSS GLACIAL STAGE ................ Early Pleistocei) 
(Westland). 


WezLLman (H.W.), 1951. The Geology of Bruce Bay — Ha 
River, South Westland. N.Z. Geol. Surv. Bull., 48, fig. 2. 


Glacial till, varve silts and glacifluvial gravels, in the low) 
reaches of Jones Creek, Ross, immediately below the start of ti 
Mount Greenland track, conformably follow Waitotaran stra 
This succession is strongly folded and unconformably followed 
Late Pleistocene glacial deposits. Gace (1945, 146-7, 154) describ 
the older Ross glacial beds under the designation « R.7 >», a. 
suggested correlation with comparable deposits elsewhere % 
North Westland. WELLMANN (1951la, 30) wrote informally of « Ri 
moraine » and introduced « Ross Glacial Stage » in a text-figill 
without comment. FLEMING (1956, 930) correlated the Ross Glae 
tion with the Hautawan Substage of the Nukumaruan Sta 
(q.v.). GAGE & SuccaTE 1958 have since proposed formal recogniti! 
of Ross Glacial Stage, implicity on the basis of the R. 7 glac 
beds of Gace (1945). 


ROTELLA; BEDS midt- adi an ada meet Lower Pleistocut 
(North-west Wellington & Hawkes Bay). ] 


Nukumaruan and Castlecliffian sands containing abund 
Zethalia zelandica (formerly known as Rotella) were tern 
Rotella Beds by McKay, Hector and Park. They do not m 
a single stratigraphic horizon. 


(C.A. FLEMING). |) 


| 
| 
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ROTOKAWAU LAPILLI & ASH 
(Rotorua). 


Grance (L.I.), 1928. Rotorua-Taupo Subdivision. N.Z. geol. 
Surv. 22nd ann. Rep., 9-10 (Rotokawau Shower). 


No type locality. The Rotokawau basic-andesite shower was 
erupted from four craters aligned E and W, of which Lake Roto- 
kawau now occupies the westernmost. Later GRANGE stated it to 
be of basaltic composition, with scoria or lapilli at the bottom 
and ash at the top. The deposit should be known as the Roto- 
sawau Lapilli and Ash. It lies beneath the Kaharoa Lapilli and 


er atria Holocene 


above the Mamaku Ash, and extends N from the vents. 
| (J. Heaty). 
ROTOMAHANA MUD. 
See: TARAWERA SHOWER. 
OAH ee Sl ae od Holocene 


(Taupo). 


Baumeart (I.L.), 1954. Some Ash Showers of the Central 
orth Island. N.Z. J. Sci. Tech. 35 B, 462. 


A member of the Taupo ash sequence; erupted from a vent 
h or near the Rotongaio Lagoon on the E shore of Lake Taupo, 
kortly before 250 A.D. It fell in a circular pattern about 18 ft 
ick at centre; traces observed up to 60 miles from source. Dark 
2y ash, mainly even textured, coarse near source, very fine 
ar outer limtis. Shower banding folded and contorted by 
wing following deposition. 


(L.L. BAUMGART). 


TOROA IGNEOUS COMPLEX ......... ? Late Paleozoic 
(South-east Nelson). 


HENDERSON (J.) & Fyre (H.E.), 1935. Printed maps to accom- 
y N.Z. geol. Surv. Bull. 36 (unpublished). 


An undefined term applied to rocks typically exposed W of 
ke Rotoroa. The rocks constitute a complex plutonic terrain 
‘aracterized by abundant material of basic composition (amphi- 
iite, diorite, etc.) which appears to have two main field asso- 
ations : 

(1) Association with epidorites and related rocks indicating 
ssimilation », by granite, of a volcanic sequence. This is the 
e in the Lake Rotoroa region where the basic rocks apparently 
de into the Separation Point- Mt Murchison granite (q.v.) 
d where the metamorphosed volcanic rocks could possibly be 
young as late Paleozoic. 
| (2) Association with skarns at granite-marble contacts, e.g. 
( Cann region. Similar associations, grading into the Separation 
‘int - Mt Murchison granite, are known from many areas in the 
son Province. The marble is generally of Lower Paleozoic 
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(Ordovician) age although it is conceivable that Maitai Limestone 
(Upper Paleozoic) is involved in the Matakitaki area. Othe 
rocks, such as the richly garnetiferous gneisses of the Matakitak 
region, suggest that the complex is in part a metamorphosec 
(recrystallized) sedimentary sequence. 


(J.J. REED). 


ROTORUA ASH (SHOWERS) 3225. soe oe Holocemn 
(Rotorua). 


Tuomas (A.P.W.), 1888. Report on the Eruption of Tarawer: 
(Government Printer, Wellington), 19-20. 


Tuomas described the Rotorua shower of ash as mantling th 
present surface all around the basin in which Lake Rotorua lies 
including coarser pumice fragments at the bottom, passing u 
into finer, brownish pumice-ash. He suggested an origin nea 
Tikitapu or Rotokakahi, or in that direction. 

Much later and independently, Aston (1926, 734-5) als} 
applied the name Rotorua Shower to the source of the soil for} 
ming volcanic ash-beds covering the N half of Rotorua Count} 
GrancE (1931) separated the beds into four, deposited by tH 
Rotorua, Mamaku, Rotokawau and Kaharoa showers in upwari 
sequence. No type locality was stated, but he described tk) 
general section of his Rotorua shower as 1 ft 6 in. of brown, wel 
weathered pumice ash overlying 2 ft of coarse, loose pumice ti 
to 1 in. Nearer the source, which he considered to be Lake Tiki? 
apu, the lower member thickens to c. 20 ft and contains coarsii 
pumice. He published an analysis. Later reports by GRANGE (1937 
235, and 1937, 77) do not add to the above. 

The lower member is coarsest at the bottom, is rough) 
stratified, and grades up to fine lapilli at the top. The upp) 
member, of brown pumiceous ash, rests with irregular contay 
on the lower, and is thus the product of a different eruptic: 
even if from the same source. Thus the name should mof 
correctly be Rotorua Showers, and the beds themselves shou! 
be known as the Rotorua Block and Lapilli Member and th 
Rotorua Ash Member. 


(J. Heaty). 


RUAHINE AND KAIMANAWA GREYWACKE l 
(North Wellington). ? Permian-Jurasi! 


Te Punca (M.T.), 1952. The Geology of Rangitikei Valli 
N.Z. geol. Surv. Mem. 8, 6, 7. i 


This term is used loosely to include rocks of greywac) 
assemblage in Ruahine and Kaimanawa ranges. True greywacl 
are associated with argillites, shales, and jaspilites; all are hig! 
indurated, and large parts of the sequence have been grosi 
deformed by folding and faulting. Rhythmic bedding (due i 
redeposition) and sedimentary features such as convolutio's 
slump-folds, and scour-casts, are locally prominent. The thickn} 


| 
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as not been measured, but is clearly many thousands of feet. 
lo fossils have been found. The age is believed to be « Permian- 
riassic-Jurassic », i.e. « pre-Cretaceous >. 


(M.T. Te Punca): 


UAMAHANGA CONGLOMERATE ...... Lower Pleistocene 
(North-west Wellington). 


Te Punca (M.T.), 1952. The Geology of Rangitikei Valley. 
Z. geol. Surv. Mem. 8, 13, 18. 


= Rusty conglomerate (35 ft) consisting mainly of greywacke 
bbles with a few pebbles of South Island rock types. Andesitic 
bbles, probably derived from the central volcanic district of 
xe North Island, are uncommon. At the top the conglomerate 
fades into 4 ft of fossiliferous pebbly sandy mudstone of which 
xe bottom 18 in. contains abundant Glycymeris laticostata (Quoy 
( Gaimard) — articulated specimens with well-preserved liga- 
ments are common — and Pecten benedictus marwicki (Finlay). 
E Ruamahanga Conglomerate forms part of the Upper Rangi- 
ei Formation (Castlecliffian). 


Type Locality : mouth of Ruamahanga Stream, near Toko- 
gi Pa. 
(ME Tr PUNGA): 


ERE HUFANDESITE preet anais Pleistocene-Holocene 
(Tongariro National Park). 


GranceE (L.I) & Writuiamson (J.H.), 1933. Tongariro Subdi- 
gion. N.Z. geol. Surv. 27th ann. Rep. (n.s.), 19 (map), 20. 


Type Locality: the active volcano Ruapehu in Tongariro 
tional Park. 

GraNnce & WILLIAMSON mapped the andesites of Ruapehu 
id Tongariro as one unit. GRANGE, WILLIAMsoN & Hurst (1938) 
d the name Tongariro Andesite to include the rocks of 
pehu. 

(D.R. GREGG). 


IMATANIWHA GRAVELS ...e.cscsserssosreme. Holocene 
_ (Hawkes Bay). 

Hitt (H.), 1891. On the relation of the Kidnapper and Pohui 
nglomerates to the Napier limestones and Petane marls. Trans. 
Eist 23, 342. 
| River-deposited greywacke gravel and sand, forming the 
est terraces and present day aggradation surface in the Rua- 


iwha Plains. 
(J.T Kinema). 


MIG AN, STAGE “2.00% An. swiss jo agers. Upper Eocene 
| Fintay (H.J.) & Marwick (J.), 1947. New Divisions of the 


bit | 
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(Runangan Stage, continued) 


New Zealand Upper Cretaceous and Tertiary. N.Z. J. Sci. Tecl 
28 B (4), 232. 


The Runangan is the upper stage of the Arnold Series, over 
lying Kaiatan and underlying Whaingaroan. 

FınLay & Marwick defined the Runangan, solely on the bas 
of Foraminifera, as sediments deposited from the first appearanc 
of Bolivina aff. anastomosa Finlay, Bolivina pontis Fin., Siphe 
generina postprandia Fin., S. aff. striatissima (Stache) and typic 
Sphaeroidina bulloides d’Orbigny. The upper limit was define 
as the highest occurrence of Globigerinoides index Fin. and Vu 
vulina bortonica Fin. 


Type Locality : « Sea cliffs north of Port Elizabeth, Westland 


Microfauna : Runangan microfaunas, classified previously | 
upper Kaiatan by FINay, are similar to those of the Totara lim: 
stone which was the lower part of THomson’s Ototaran Stage 
the Oamaru district. They are intermediate between Kaiati 
and Whaingaroan. Such typically Eocene species as Hantkeni 
australis Fin., Globigerinoides index Fin., Cibicides parki Fii 
and Uvigerina bortotara (Fin.), and the ostracod, Trachyleber 
proterva Hornibrook, persist and a number of Oligocene linea 
appear. The Runangan microfauna described by DorrEENn (19% 
281-300) from the Omotumotu Formation at Ethel Creek, i) 
cludes Nummulitella, the only known N.Z. nummulite. Aster} 
cyclina occurs in the Totara Limestone at Fortification Hi 
Oamaru. The ostracoda Hemicythere parvitenuis, Leptocythe 
kaiata and Bradleya kaiata, all of HorNiBRooK, are restricted i 
the Kaiatan and Runangan. 


Macrofauna: The Runangan macrofauna is inadequate: 
known, but in general resembles the Kaiatan. The species Chlar i 
ys venosa (Hutton) in its typical form is apparently restrict 
to the Runangan. 


Distribution : In Northland, thin glauconitic mudstone w 
Runangan Foraminifera, part of a Bortonian-Runangan sequen) 
overlaps on greywacke west of Kaeo and glauconitic mudstcih 
beneath the Whangarei Limestone has also provided Runang 3 
Foraminifera. | 

Waikato and North Taranaki were emergent during Runang) 
time when coal measures only were deposited. On the E co’ | 
of North Island, deposits of undoubted Runangan age have 1/¥ 
been found, but 150 ft of white calcareous mudstone at the i 
of the Wanstead Formation in S Hawkes Bay, with transitio: 
Bortonian-Whaingaroan Foraminifera, appears to be Runang |: 


In Murchison Basin, the upper part of the carbonaceous si! 
stone at the top of the Maruia Formation is probably Runang! 
The NW part of the South Island was emergent during Runangi# 
time, but thick Omotumotu conglomeratic sandstone and mù 
stone, as well as the lower part of the Port Elizabeth Mudsto | 


accumulated in the Paparoa geosyncline in Greymouth district i 
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In North Canterbury, foraminiferal glauconitic mudstone 
selow the « Chalk Marls» at the base of the Amberley Lime- 
stone is Runangan in part. No further Runangan deposits are 
ound along the E side of the South Island N of Geraldine-Kakahu 
listrict. Here, Runangan Foraminifera have been collected from 
100 ft of fine muddy sandstone overlying similar Kaiatan beds. 
At McCullough’s Bridge, Waihao River, Runangan Foraminifera 
ccur in grey mudstone beneath the Waihao Limestone. 

In Oamaru district, calcareous facies perdominate. The Totara 
Oamaru) Limestone, up to 180 ft thick, has long been used for 
puilding stone. At Cormacks, where the limestone is worked for 
agricultural lime, it consists almost entirely of microfossils. The 
otara Limestone extends S as far as Kakanui, where it crops 
ut on the coast. In Dunedin district the top few feet of the 

urnside Mudstone (mainly Kaiatan) have provided Runangan 
foraminifera. 

| Southland was emergent during Runangan time and no mar- 
ine beds were deposited. The upper coal measures at Ohai may 
se partly Runangan. 

_ Climate : The Foraminifera Asterocyclina, Nummulitella, 
Galkyardia and Peneroplis, accompanied by a predominantly 
Sethyan microfauna, are evidence for subtropical to tropical con- 
iitions during the Runangan. 

Correlation : The latest occurrence of Asterocyclina, Hantken- 
@a and Globigerinoides index is generally accepted as marking 
če top of the Eocene. These Foraminifera therefore strongly 
«dicate Upper Eocene age for the Runangan. 

(N. bE B. HORNIBROOK). 


TAN S BEDS on eeen oyun clan tus, Sieworsnesve S 65 enih ors Miocene 
(Central Otago). 


Hector (J.), 1884. Table of Reference to the Sedimentary 
rata of New Zealand. N.Z. geol. Surv. Rep. geol. Explor. 1883-4, 
5, xu (table). 

The term was used by Hector in a list, for a local develop- 
vent of his Pomahaka Series, Upper Miocene Formation. He gave 
> further explanation but he clearly meant the same beds as 
(ter users of the name, namely nearly 1,000 ft of terrestrial 
uartz-pebble conglomerate, brown lignite, oil shale, plastic white 
ay, quartz sand, and greenish gypsum-bearing clay with re- 
ains of Hyridella and fresh-water fish, near the gold-mining 
wnship St Bathans at the N end of Manuherikia Depression, 
‘entral Otago (Moraan, 1920a, 29). There are unconfirmed reports 
‘very thin marine beds in gold workings and water races. The 
artz-pebble conglomerate has been extensively sluiced for gold. 
m oil shale at Cambrian, near St Bathans, was described by 
(mLeTr (1943). Distribution of the St Bathans Beds can be in- 
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(St Bathans Beds, continued) 


terpreted from the soil maps and text of FERRAR (1929). Excey 
in open-pit gold and lignite workings, they are generally hidde 
by younger gravels. 

Plant microfossils from lignite interbedded with quartz gravi 
about 50 ft above schist basement, at Cambrian and St Bathan; 
indicate an Upper Southland or Taranaki (Upper Miocene) agi 
and are very similar to those of the Manuherikia Formation ¢ 
the adjacent Alexandra district. See also Wedderburn Formatio 
(probably partly correlative) and Central Otago Lignites. 


(H.J. HARRINGTON and R.A. CoupEr). 


ST JOHNS ALLUVIUM I ee es acta Late Pleistocen 
(North-west Wellington). | 


FLEMING (C.A.), 1953. The Geology of Wanganui Subdivisio; 
N.Z. geol. Surv. Bull. 52, 278. i 


Alluvium (up to 115 ft) underlying St Johns Terrace in War 
ganui Valley, attributed to interglacial or interstadial aggradatioy 
The terrace, 170 ft above sea level at Wanganui (type locality 
St Johns Hill) rises inland at 38 ft a mile. 

(C.A. FLEMING). 


ST PETER’S SANDSTONE ................ Lower Miocer . 
(Northland). 


McKay (A.), 1892. On the Lignites of Cooper’s Beach, Mor 
gonui, Auckland. N.Z. geol. Surv. Rep. geol. Explor. 1890-91, 2 
map fac. p. 72. : 

Soft tuffaceous sandstone and mudstone underlying volcan 
breccia on St Peter’s Mount, Whangaroa Harbour, resting part 
on Paleozoic (Waipapa) greywacke, partly on Upper Cretaceo 
rocks (Kaeo Group), and probably equivalent to the lignitic dij 
posits of Coopers Beach, 12 miles away, which have been attr’ 
buted to the Altonian Stage (Couper, 1952). 


(C.A. FLEMING). 


SAURIAN SANDS T. ee ar ee Upper Cretaceo! 
(North Canterbury-Marlborough). . 


Haast (J.), 1871. On the Geology of the Waipara Distrii 
Canterbury. N.Z. geol. Surv. Rep. geol. Explor. 1870-71, 11. 


Muddy sandstone with huge calcareous concretions coi 
taining reptilian bones, c. 200 ft thick, exposed in the mide} 
reaches of Waipara River (type locality). The formation has be! 
recognized over a wide area of Mid-Canterbury, N Canterbur') 
and Marlborough, principal references being : Kaikoura Peninsu} 
(McKay, 1877e, 174), Amuri Bluff (McKay, 1877e, 178), Ca 
Campbell (McKay, 1877g, 188), Motunau (McKay, 188le, 116-' 
Clarence Valley (McKay, 1886, 74, 82), Awatere Valley (Hecrc} 
1890, xlv1), Malvern Hills (Spricur, 1928, 44-45). 
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THOMSON (1920, 343-348) gave the most complete description 
f the beds at the type locality, dividing them into « Sulphur 
sands > overlain by « Sulphur Mudstones ». The reference to sul- 
hur is to a yellow efflorescence containing «a small quantity 
f free sulphur » (loc. cit., 344). The formation does not every- 
vhere contain reptilian remains, but large concretions are typical. 
‘he age is Haumurian or Piripauan-Haumurian at most localities, 
ut some of the Saurian sands in Clarence Valley are as old as 
Igaterian. 
_ The Reptilia from the type locality include Elasmosaurs and 
fosasaurs (Owen, 1870, 48-53; HECTOR, 1874, 333-358); molluscs 
e uncommon, and poorly-preserved belemnites rare; Foramini- 
a indicate Haumurian age at the type locality. 


| (R.P. SUGGATE). 
| 


AWPIT GULLY MUDSTONE .......... Upper Cretaceous 
(Marlborough). 


| THomson (J.A.), in Woops (H.), 1917. The Cretaceous Faunas 
£ the North-eastern Part of the South Island of New Zealand. 
..4. geol. Surv. pal. Bull. 4, 5, fig. 2. 


Black mudstone with rare thin beds of sandstone, and cal- 
ireous concretions in the upper part, somewhat folded, but in 
neral dipping NNW, exposed in the steep bed of Sawpit Gully 
‘pe locality), a branch of Nidd River. THomson (1919, 312) con- 
jered his Sawpit Gully Mudstone to be the uppermost of 6 
“nations in a continuous sequence between pre-Cretaceous 
tdermass and lower Tertiary flint beds at the base of the 
suri Limestone. He collected Inoceramus concentricus porrectus 
sods, Gaudryceras sacya (Forbes) in the type section, and 
ucellina euglypha Woods near the top of the formation in the 
ayle River. Woops (1917, 2) concluded that these are related 
i fossils from the Gault and Upper Greensand of India and 
rope, and thus differ little in age from the Cover Creek 
adstone considerably lower in THomson’s Coverham section. 
WELLMAN (1955a, 93-118) found that THomson’s Coverham sec- 
m is crossed by faults and by two synclinal axes, so that the 
me beds are repeated in different parts as the Sawpit Gully 
dstone, Cover Stream Mudstone and Wharfe Mudstone of 
(OMSON, all including Inoceramus porrectus Woods in their 
per parts, which were thus classed in the Porrectus Zone of the 
rence Series. The Sawpit Gully Mudstone is overlain (appar- 
tly unconformably) by flint beds attributed to the Dannevirke 
ries (Paleocene). The Porrectus Zone (later named Ngaterian 
ge, q.v.) is correlated with the Turonian from its position above 
» Albian-Cenomanian Concentricus Zone, and from the rela- 
aship of its Inoceramus with Turonian species. In addition to 
| species cited above, it contains Pachydesmoceras sp., Dime- 
bus, and Foraminifera, including Globigerina cretacea d’Orb- 
y, and Karrerulina clarentia Finlay. 


| 
f 
} 
| 


(C.A. FLEMING). 
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SCINDE ISLAND LIMESTONE (BEDS) .. Lower Pleistocen 
(Hawkes Bay). 


Hector (J.), 1877. Progress Report. N.Z. geol. Surv. Rej 
geol. Explor. 1876-77, m1. 


Hector listed Scinde Island Limestone under Pliocene in hi 
classification of fossiliferous rocks, and McKay, in the sam 
volume (1877h, map and sections fac. 88) used the name as 
mapping unit. The name is from Scinde Island, Napier, the resi 
ual hill, formerly an island, that rises from the Heretaunga 
Ahuriri plains. Between 1877 and 1890 there was considerab: 
controversy about the age and succession of the Scinde Islar 
Beds between McKay, Hurron and HiL. | 

The strata consist of two limestones separated by sandsto: 
The lower Scinde Island Limestone is sandy, with thin bands 
hard cemented shelly limestone. The upper Scinde Island lim 
stone is much softer and is equivalent to the Petane Limestoi 
(q.v.). The lower Scinde Island Limestone is the type locality 
Phialopecten triphooki (Zittel) and was considered until recent 
to be Upper Pliocene (Waitotaran) in age. This Pecten is, howevel 
found in Lower Nukumaruan strata and occurs at Scinde Isla 
with a Lower Nukumaruan microfauna. | 


(J.T. Kınama). 


SERFIELDIGAND 00 SIN M TOPIN Lower Pleistoceik 
(North-west Wellington). 


Fiemine (C.A.), 1953. The Geology of Wanganui Subdivisie] 
N.Z. geol. Surv. Bull. 52, 212-5. | 
i 


Basal conglomerate and pebbly sand (5 ft), overlain 
alternating loose sand and bedded muddy sand and silt (60 f) 
at the base of the Shakespeare Group, disconformably overlyi 
the Upper Kai-iwi Siltstone (Kai-iwi Group) and underlying 
Lower Castlecliff Shellbed, in Wanganui District (Putikian Sul 
stage, Castlecliffian Stage, q.v.). Rolled shells occur in the bal 
beds, and well-preserved Pecten benedictus marwicki (Finla: 
etc., in the uppermost sand. The basal conglomerate thicket 
inland towards Rangitikei River as the Toms Conglomerate (q. 
and lenticular shellbeds (with Pecten modestus kupei) appear = 
Whangaehu Valley and N of Marton. The name is taken fri 
Seafield Trig. Station, 2 miles inland from Castlecliff, the ty“ 
locality. 


(C-A. Fremme). $ 


SECOND PERIOD VOLCANICS ....:.... Miocene-Pliocei 
See: BEESONS ISLAND VOLCANICS. i 
SELWYN RAPIDS BEDS ........0cc: sn. Upper Cretac $ 
(Canterbury). i 


Haast (J.), 1872. Report on the Geology of the Malvern Hik 
N.Z. geol. Surv. Rep. geol. Explor. 1871-2, 27 (Selwyn Beds). 
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Not defined, but the horizon called Selwyn Rapids beds by 
icKay (1887d, 230) is clearly indicated by Haast (loc. cit., 23). 
he rapids on Selwyn River, Malvern Hills, are a well-known 
Jpper Cretaceous fossil locality. 

The most satisfactory description is by Spercur (1928, 25), 
rho evidently restricted the name (p. 45) to concretionary cal- 
areous sandstone, with molluscan remains, 30 ft thick, exposed in 
elwyn River a third of a mile above Glentunnel bridge (type 
ncality). A complete section is not exposed, but the Selwyn 
vapids Beds overlie coal measures and underlie greensand and 
rey and green sand with concretions that contain Conchothyra 
ae Hutton. Spricut (loc. cit.) placed the Selwyn Rapids 
eds above the Ostrea bed of Oyster Hill, half a mile to the S of 
elwyn Rapids; superposition is seen nowhere, and the beds may 
e at substantially the same horizon. 

Mollusca described by Woops (1917) and Gastropods by 
fILCKENS (1922) include Protodolium Wilckens, Callistina thom- 

i Woods, and Conchothyra parasitica Hutt. TRECHMANN (1917b) 
scorded a small belemnite and an ammonite identified as Koss- 
jaticeras gemmatum (Hupé). 


(R.P. SUGGATE). 


EPARATION POINT-MOUNT MURCHISON GRANITE 
= (Nelson). ? Post-Permian 


Although not formally named, the granite forming the most 
isterly meridionally trending belt in W Nelson was termed the 
aration Point-Mount Murchison granite by HENDERSON (1950, 


§ 
E- 


(J.J. REED). 


SYMOUR RIVER COAL MEASURES .... Upper Cretaceous 
(Marlborough). 


McQUEEN (D.R.), 1956. Leaves of Middle and Upper Creta- 
sus Pteridophytes and Cycads from New Zealand. Trans. roy. 
ve. N.Z. 83 (4), 673-85. 


Coal measures at Seymour River and Quail Flat, Clarence 
Ney, conformably underlying marine beds containing basal 
iukumara Series Mollusca; considered Turonian in age. 


(R.A. COUPER). 


ADES (SHADES CREEK) «MORAINE» ...... ? Pliocene 
| (Marlborough). 

| Park (J.), 1911. Some Notes on the Marlborough Coastal 
aines and Waiau Glacial Valley. Trans. N.Z. Inst. 43, 520-22. 
Not moraine but the local representative of the Great Marl- 
rough Conglomerate at Shades Creek, seven and a quarter 
les N of Clarence Bridge. ParKx described huge blocks of Amuri 


mestone up to 72 ft long in the beds. 
(J. Marwick). 
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SHAG! POINT, GROUP Tn. ee Upper Cretaceo 
(North Otago). 


Haast (J.), 1872. Report on the Shag Point Coal Fields, Otag 
N.Z. geol. Surv. Rep. geol. Explor. 1871-2, 149 (Shag Point ce 
measures). 


« Conglomerates, gritty sandstones, and shales, with seams 
pitch coal... on the slopes of the Horse Ranges. » The term w 
restricted by Haast (1874b, 21) to the « older conglomerate » al 
is here understood in that sense. The same beds have also be 
called Horse Range Breccia (q.v.). 

The group consists of coarse breccia-conglomerate at the ba: 
overlain by finer conglomeratic material and sandstone. Near t 
top of the sequence are coal-seams with associated fire-clay 
The group rests on a basement of semi-schist, and is overle 
by finer-grained coal-measures of the Herbert Formation (q.t 
The maximum thickness at the S end of the sequence is 1,500 | 


Type Locality : S end of Horse Range below Puke-hiwi-ta 
North Otago. 

Distribution : From Shag Point along Horse Range northwai 
to North and South Peaks, W of Hampden. 

Characteristic Fossils (microflora): Beaupreaidites sp. 
B. elegansiformis Cookson, Dacrydium microsaccatum Coup 
Podocarpidites otagoensis Couper, Monosulcites minimus E Pel 


Tricolpites lilliei Couper, Tricolpites pachyexinus Couper, Pei 
monolites bowenii Couper, classed as Upper Senonian. 


(D.A. Brown). 


SHAG POINT SERIES = eee Upper Cretace¢ 
(North Otago). À 
Hecror (J.), 1873. Geological Map of New Zealand, Legi 
This unit was introduced for the « Septaria Clays and Lin 

nite Sands » above the coals at Shag Point. It is thus differ! 

from Haast’s Shag Point Coal Measures (1872) (q.v.), and | 

been replaced by the Katiki and Herbert Formations (q.v.). 


(D.A. Brown). 


SHAG VALLEY QUARTZ PORPHYRY  ........ ? Oligo 
(North-east Otago). | 
Benson (W.N.), 1946. The Basic Igneous Rocks of East! 

Otago and their Tectonic Environment. Part. V. Trans. roy. Ñ 

N.Z. 76, 1-36. 

Although the name appears to have been used formally | 
the first time by Benson, the mass had earlier been recorded | 
McKay (1887a) (as « felsite >) and by others. Placed in the M 
Tertiary North-east Otago Petrographic Province. 


(D.S. Coomss). k 
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PSAG VALLEY SERIES .............. ? Upper Cretaceous 
(North Otago). 


HOcHSTETTER (F. von), 1863. Geologie von Neu-Seeland. No- 
vara-Exped. geol. Theil. 1 (1), XXXIX. 


Not defined, but the reference « nach Linpsay » suggests that 
this unit is equivalent to the Shag Point Group (Coal Measures) 
(cf. Linpsay, 1865). 

(D.A. Brown). 


Meee VAGIEY « TILL eos el. tee ke es Pleistocene 
(Otago). 


Park (J.), 1910. The Geology of New Zealand (Whitcombe & 
Tombs, Ltd.), 201. 


_ Not a glacial deposit. An obsolete term for Pleistocene drift 
m Shag Valley, Otago. 
| (D.A. Brown). 


SHAKESPEARE CLIFF- -SANDDE han e Lower Pleistocene 
_ (North-west Wellington). 


FLEMING (C.A.), 1952. The Geology of Wanganui Subdivision. 
N-Z. geol. Surv. Bull. 52, 232-7. 


Loose rusty current-bedded sand (36 ft) in the Shakespeare 
roup of Wanganui District, lying between the Shakespeare Cliff 
iltstone and Upper Castlecliff Shellbed (Castlecliffian Stage, q.v.). 
È 2 ft bed of large shells forms the basal member and lenticular 
&ellbeds occur at higher horizons, with Amphidesma, Chione, 
‘rachnoides, etc. Inland to the E, the formation is conglomeratic 
&d is probably represented by the Ruamahanga Conglomerate in 
sngitikei Valley. 


Type Locality : Shakespeare Cliff. 


(C.A. FLEMING). 


‘(AKESPEARE-CLIFF SILTSTONE ..... Lower Pleistocene 

(North-west Wellington). 

Hutton (F.W.), 1886. The Wanganui System. Trans. N.Z. Inst. 
8, 337 (Shakespeare Cliff blue clay). Fiemine (C.A.), 1953. The 
ology of Wanganui Subdivision. N.Z. geol. Surv. Bull. 52, 231-2. 

Fine-grained, blue-grey, micaceous siltstone (25 ft) coarsening 
wards, containing scattered fossil Mollusca (particularly Stira- 
lpus), lying between the Tainui Shellbed and the Shakespeare 
iff Sand in the Shakespeare Group of Wanganui District (Castle- 
iffian Stage, q.v.). 

_ Type Locality : Shakespeare Cliff. 
ie (C.A. FLEMING). 


AKESPEARE GROUP ............... Lower Pleistocene 
(North-west Wellington). 


Hector (J.), 1880. Appendix to the Official Catalogue, N.Z. 
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Court. int. Exhib., Sydney, 1879, 29 (Shakespeare Cliff Beds) 
Fieminc (C.A.), 1953. The Geology of Wanganui Subdivisior 
N.Z. geol. Surv. Bull. 52, 210. 


A group name based on Shakespeare Cliff, Wanganui, to in 
clude Upper Castlecliffian formations of Wanganui district (term 
ed « Putiki Series» by Hurron, 1886, 336-7), from the Seafiel 
Sand up to the Landguard Formation (see Castlecliffian Stag 
for table of formations). Beds of this group were also loosel 
termed Wanganui Beds, or Putiki (Shakespeare Cliff) beds (Parr 
1910). ) 

Type Locality : Castlecliff. The group is c. 300 ft thick < 
Castlecliff, thickening to c. 700 ft in Rangitikei Valley. 

(C.A. FLEMING). 


SHAW BAY- -SERIES ca. aesae Seine Ae oe Sereno Triass 
(Otago). 
Linpsay (W.L.), 1863. Illustrations of the Geology and Miner 

alogy of Otago. Conversazione roy. Soc. Edinb. 25 Feb. 1863, 4. 


The term Shaw (or Shaw’s) Bay Series was used by LINDSA 
to include the rocks which form the coast at the mouth of Cluth 
River. HOCHSTETTER (1864, xxxvi) introduced the term into h 
classification of Mesozoic rocks, including it in the Jurassic gro 
He did not visit the south coast and was unaware that LINpsay 
term and his own Richmond Sandstone (q.v.) overlapped. Thi 
were both superseded by the Hokonui System (q.v.). PARK (1904 
1905) attempted to bring Shaw Bay Series back into use as. 
unit including Kaihiku to Otapiri Series but this did not ga’ 
acceptance. f 

(J.D. CamPBELL). | 


SHELLY BEACH FORMATION .......... Upper Pleistoce: 
(Northland). H 


Brotuers (R.N.), 1954. The relative Pleistocene chronolo} 
of the South Kaipara district, New Zealand. Trans. roy. Soc. N' 
82, 681. 

Horizontally bedded fine-grained pumiceous sandstone, Pi, 
mice silt and muds with lignites. These beds cover consolidat 
dunes of South Head Formation and underlie a built terrace. 
110 ft to 130 ft above sea-level. The sediments occupy an area} 
8 to 10 sq. miles behind Shelly Beach, on the E coast of Sov 


Kaipara Peninsula. 
(R.N. BROTHERS). | 
SHERRYORIVERIMARLS ee e aR Upper oliga 
(Nelson). i 


McKay (A.), 1879. The Baton River and Wangapeka Distri 
ais eal Arthur Range. N.Z. geol. Surv. Rep. geol. Expl 
-79, 130. 
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Coarse grits overlain by dark marls. Named from a branch 
f Wangapeka River, W of Tadmor. The formation is neither well- 
lefined nor clearly recognizable, but is probably of Otaian- 
futchinsonian age. The name is obsolete. 


(R.P. SUGGATE). 


OAL POINT FORMATION l. ooi orenian ina Pliocene 
(Campbell Island). 


OLIVER (R.L.), 1950. Preliminary Report on the Geology of 
šampbell Island. N.Z. Dept. sci. ind. Res. Cape Exped. Ser. Bull. 
, 18-20. 

Yellowish-green tuff and dark coarse-grained breccia, partly 
narine (with fossil molluscs, brachiopods and echinoderm frag- 
E. locally cross-bedded, with small lenses of round-stone 

nglomerate and lignite, crop out extensively in the W and cen- 
ral parts of Campbell Island (type locality, Shoal Point, Perse- 
ʻerance Harbour), and are c. 55 ft thick. They unconformably 
verlie Tucker Cove Limestone and underly East Coast Volcanics 
enformably or disconformably. Characteristic fossils (FLEMING, 
550, 47-50) include Glycymeris (Grandaxinea) chambersi Mar- 
nall, Lima robini Flem., Venericardia haskelli Fleming, Longi- 
wactra, Tegulorhynchia, Magasella, Liothyrella, Neothyris camp- 
leilicus Filhol, Terebratulina and Eupatagus, attributed to the 
ynoitian Stage. 

(C.A. FLEMING). 


Pee HILL PHONOLITE 2.5 60.520 conn ce ors ? Pliocene 
(East Otago). 
Marsuatt (P.), 1906. The Geology of Dunedin (New Zealand). 
wart. Journ. geol. Soc. 62, 403. 


An obsolete term for a group of phonolites and phonolitic 
chyandesites, first used in the sense of a petrographic type, 
t later apparently in a stratigraphic sense, several flows being 


mfused. See Dunedin Volcanic Complex. 
(D.S. Coomss). 


meCLAIR FORMATION ............---sescecves ? Triassic 
(Wellington). 

Bron (J.W.), 1953. Stratigraphy and structure of the grey- 
ackes and argillites of Wellington Peninsula. N.Z. Jour. Sci. 
ch. B 34, 205-226. 


Interbedded argillite and greywacke. Intraformational con- 
merates and other redeposition features are common. Pillow 
ras, radiolarian cherts, red and green tuffaceous siltstones and 
ey concretionary siltstones occur in the sequence. Thickness 
1000 ft. Type locality near Sinclair Hd. Wellington. 

The formation occurs along the south coast of Wellington 
ninsula and has yielded few fossils, most of them obscure, in- 
ding compressed tubes of Terebellina mackayi (Bather), inde- 
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terminate Radiolaria, Foraminifera, plant remains and an amphi 
coelous vertebra. (G.R. STEVENS). 


SNAPPPER POINT CONGLOMERATE AND SHELLBED 
Pliocen 


Members of the Waipipi Formation (q.v.). 


SNARES ISLANDS. 
(Subantarctic). 


FLEMING (C.A.), REED (J.J.) & Harris (W.F.), 1953. The Gec 
logy of the Snares Islands. N.Z. Dept. sci. ind. Res. Cape Exped 
Series Bull. 13, 1-42. j 


The Snares (Fig. 1) consist of a triangular main island, 4 
miles across its base, rising to a height of 620 ft, several adjacel 
islets and stacks, and a Western Chain, of 5 rocky islets (c. 250 ft 
4 miles to the SW. The main island is composed of somewh 
gneissic, muscovite granite penetrated by quartz-feldspar ar 
small pegmatite veins striking N 15° E, and crossed by joints 
right angles. The Western Chain consists in part of mica schi 
similar to that forming inliers in the granite of Stewart Islan 
i.e. of « contact » type. 

Superficial deposits consist of a lag gravel of rounded pebbl 
of granite and basalt, believed to be sea-lion gastroliths, and ¿i 
almost continuous cover of zonal peat attributed by Harris tol 
late post-glacial age, less than 2,500 years old. ; 

(C.A. FLEMING). | 

f 

SOUTH HEAD FORMATION ............ Upper Pleistoce:. 
(Northland). if 


BrotHerS (R.N.), 1954. The relative Pleistocene chronolol) 
of the South Kaipara district, New Zealand. Trans. roy. Soc. N 
82, 681. 


This name is given to dark brown or reddish-brown conse 
idated dune-sands with large-scale wind-bedding, forming | 
area of 12 to 15 sq. miles about South Head on South Kaipels 
Peninsula. The sands are coarse-textured and poorly compacte 
and characterized by extensive limonite pans. Dune building to} 
place during the lowered sea level of the Antepenultimate G) 
ciation, and during later Pleistocene time the sands were pari 
eroded and covered at lower levels by sediments of the She! 


hy 


Beach Formation. (R.N. Brotuers). | 


l 


SOUTHLAND SERIES TASEEN TEN Lower-Middle Mioce j 


Finuay (H.J.) & Marwick (J.), 1947. New Divisions of 1 
Upper Cretaceous and Tertiary in New Zealand. N.Z.J. Sci. Tel 
B 28, 229 (table). l 


The name Southland Series was proposed as a biostratigrap)| 


| 
J 
i 
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ies, to include the Altonian, Clifdenian, Lillburnian, and 
aiauan stages (q.v.), which have their type localities at Clifden, 
uthland. 

(C.A. FLEMING). 


PtpBDOROUGH: GROUP A. icher corces eua Pliocene 
(Marlborough). 


Kine (L.C.), 1934. The Geology of the Lower Awatere Dis- 
ct. N.Z. Dept sci. ind. Res. geol. Mem. 2, 17 (Starborough Se- 
s). 

Type Locality : Starborough Creek, between Seddon Railway 
idge and Awatere River. The group extends below the Awatere 
ts from near the mouth of Blairich River to the coast, thence 
to Lake Grassmere and S to Ward. At Starborough Creek, 
: lowest beds are mudstone overlain with slight angular un- 
Formity by brown fossiliferous sand with nodular concretions. 
beds exceed 4,000 ft in thickness. Their relation to the Upton 
up of the same district (Upper Miocene) is obscure. By its 
andant fossil Mollusca, the Starborough Group is correlated 
ih the Waitotaran Stage. 


(C.A. FLEMING). 
EENS BRORMATION .. -coes oe aa tee sees ee see Permian 
{ See: MAITAI GROUP. 
MME ET ELE IS, BEDS ouor ayate e Se Upper Tertiary 


‘South Canterbury). 


Spricut (R.), 1921. Notes on a Geological Excursion to Lake 
Epo. Trans. N.Z. Inst. 53, 42. 


A name used in a geographic and not a formational sense for 
- and carbonaceous shale, sandy clay and very fine sand, 
üding brown and blackish-brown coal seams several feet 
k, possibly of lacustrine origin, on the Mackenzie Plain. 
20uld be dropped. 

(L.E. OBoRN). 


MORD SHOWER iiaeiai econ neea e Holocene 
(Taranaki). 


RANGE (L.I.) & Tayor (N.H.), 1933. Field work on the Soils 
Testern Taranaki. N.Z. Dept. sci. ind. Res. 7th ann. Rep., 33, 
\fac. 34. 


k Mount Egmont has erupted from time to time, covering 

hole district with a deep mantle of volcanic ash; ... The 
: main later ash-showers... are (1) The Egmont Shower 
l.. (2) The Stratford Shower, which overlies the Egmont 
yer in the eastern half of the district and extends from 4 miles 
4: of Waitara to 3 miles north of Normanby, and (3) the 
Il Shower (q.v.) which overlies the Stratford Shower... » 
Stratford soil series is derived from the Stratford Shower. 


13 


isnt } 
4} 
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Near Stratford, the profile consists of 7 in. dark-brown sa 
over 4 in. brown, loamy, gravelly sand, overlying the Egm« 
Shower. Where the shower is less than 9 in. thick, it consists 
dark-brown sandy loam. Near Inglewood, closer to the sour 
the profile is: 6 in. dark-brown coarse sandy loam, coarsen 
below to gravelly sand. The shower is the parent material 
several soil series mapped over approximately 90,000 acres 
central Taranaki. The overlying Burrell Shower is less than 
years old, and the Stratford Shower is probably not older tl 


10,000 years. (C.A. FLEMING). 


SUGAR-LOAF BEDS mit. an ete E E ? Oligoe: 
(North Canterbury). 


Fyre (H.E.), 1931. Amuri Subdivision. N.Z. geol. Surv. ¢ 
ann. Rep. (n.s.), 6. 


Named from Sugar-loaf Hill, Waiau. Argillaceous sandst 
with concretionary and shelly bands, glauconitic, and locally x 
fine conglomerate near base; at the type locality, an arenace 
limestone. Disconformably overlies Isolated Hill Limestone 
attributed by Fyre to the Hutchinsonian and Awamoan sta} 
Total thickness: 1,400 ft. (J. Manwa 


SUGARLOAF ISLANDS CONE - SHEET COMPLEX. Tert 
(Taranaki). 


Although not formally named, the andesites, dacites — 
hybrid rocks forming the Sugarloaf and Paritutu Islands : 
New Plymouth were grouped together by Hurron [1944, 
(map) ] as a cone-sheet complex. 

(J.J. Reep). 


SURFACE HILL GRAVELS k. nee ee. Late Pleisto i 
(Central Otago). 


WILLIAMSON (J.H.), 1933. Naseby Subdivision. N.Z. geol. Si 
27th ann. Rep., 9. 


Auriferous, reddish-brown, coarse gravels containing ded) 
posed greywacke boulders, unconformably overlying MW) 
Bottom Gravels at Surface Hill, Naseby (type locality). Harr} 
TON (1955, 597-8) considered them fan deposits of streams. 
cut pediments during the Pleistocene at the base of the moun|é 
N of Maniototo Basin. They are undeformed but are older jf 
outwash gravels related to two glacial advances that extel: 
to the Lake Hawea area. HARRINGTON correlated the later of -4) 
advances with the Last Glaciation, and the earlier tentatif 
with the Penultimate Glaciation, but probably both belori“ 
the Last Glaciation. The Surface Hill Gravels are older, but o 
be no older than the Last Interglacial. 
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EUS REED ESS ee HCE a5 cp cases cue Gitoiine o's, e e ? Upper Tertiary 
Hector (J.), 1877. Progress Report. N.Z. geol. Surv. Rep. geol. 
cplor. 1876-7, m1, Iv (tables). 


A classificatory term used without indication or description 
ich cannot now be defined. 
(C.A. FLEMING). 


EEE ORMATION | MA Ran TAA Upper Eocene 
(South Canterbury). 


| HENDERSON (J.), 1929. The Late Cretaceous and Tertiary 
iks of New Zealand. Trans. N.Z. Inst. 60, table fac. p. 294. 
A formation name, used only once, without definition, appa- 
atly for the Tahuian sediments of South Canterbury. 


(C.A. FLEMING). 


STAN GS DAGE S A eee kone eee es Upper Eocene 


Arran (R.S.), 1926. Rep. A’asian Ass. Adv. Sci. 17, 324, 325 
le). 
_ Proposed by Arran (1926, 1927) on molluscan evidence as 
upper substage of the Waimateian Stage and later given full 
g2 rank by Marwick (1927, 573 (table), 576). 
| Type Locality : McCullough’s Bridge, Lower Waihao River, 
lñ Canterbury. 
. The sequence (in descending order) is (after ALLAN 1933, 
4): 
Waihao Limestone 

(Disconformity) 
Upper greensands, 20 ft (Type Tahuian) 

(Diastem) 
Lower greensands, with the upper surface phosphatized. 


Fauna: According to Arran (1933, 94) the characteristic 
usca of the Tahuian are: Baryspira morgani (Allan), Bor- 
a rudis (Hutton), Carinacca haasti Marwick, C. waihaoensis 
r), Friginatica suturalis (Hutt.), Gemmula bimarginata (Sut.), 
jomplicata (Sut.), G. waihaoensis Finlay, Limopsis waihoensis 
n, Marshallena formosa (Allan), M. neozelanica (Sut.), Nucu- 
k semiteres (Hutt.), Parvimitra plicatellum (Marshall & Mur- 
), P. subplicatellum Fin., Spirocolpus waihaoensis (Marw.), 
oia allani Marw., Waimatea inconspicua (Hutt.), Zeacuminia 
ica Fin., and Zexilia waihaoensis (Sut.). Of the 75 species of 
usca recorded from the Tahuian, ALLAN (1927, 292) found 26 
e new. Only about a quarter of the fauna was common to 
ahuian and the Bortonian. 

Ihe type Tahuian greensand contains the following rich 


i) shhil 
j! 
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foraminiferal assemblage characteristic of the Kaiatan: Texti 
aria plummerae Lalicker, Gaudryina reussi Stache, Arenodos 
ria robusta (Stache), Palmula bensoni Fin., Uvigerina bortote 
(Fin.), Robertina lornensis Fin., Cerobertina kakahoica Fin., Ce 
cris compressus Fin., Gyroidinoides scrobiculata (Fin.), Cibici 
pseudoconvexus Parr, C. parki Fin., Globigerina linaperta F 
Globigerinoides index Fin., Globigerinella iota (Fin.), Globoq 
rina primitiva Fin., Sphaeroidina variabilis Reuss. 

The lower greensand at McCullough’s Bridge contains Bi 
tonian Foraminifera. 

FınLtay & Marwick (1940, 109) considered the Tahuiar 
correlative of the highest mudstone at Hampden, of the Dune 
Burnside Marl and a Mid Waipara zone below the Amber 
Limestone. They then believed that all of these beds were pc 
Bortonian but pre-Kaiatan in age. These authors later (1947, | 
table) abandoned the Tahuian Stage without explanation oti 
than indicating in a table that they considered it a correla‘ 
of the Kaiatan. ! 

The course adopted by FIınLay & Marwick in rejecting f 
Tahuian in favour of the Kaiatan, presumably on the ground} 
priority, is open to question. Retention of the Tahuian Stage. 
limits precisely defined by ALLAN, with good macro- and mid 
faunas and with its type locality not far from the Oamaru f 
trict, might well have been a better course than to base % 
New Zealand Upper Eocene stages on the West Coast seque’l 


(N. pe B. HORNIBROOK). 1 


TAIERIL MORAINE (D he a eacaee Upper Cretacti 
(East Otago). l 


Park (J.), 1910. The Great Ice Age of New Zealand. Tr 
N.Z. Inst. 42, 591-3. 1910. The Geology of New Zealand (Wi 
combe and Tombs), 186-191. 4 


Taieri Plain south of Dunedin, were described by PARK as P% 
tocene fluvio-glacial gravels overlain by ground moraine.} 
regarded them as the « largest and most important pile of gli# 
drift in New Zealand» an opinion that helped him to re? 
many boulder deposits as moraines and to maintain that Ile 
parts of New Zealand had been covered by Pleistocene ice-sh 
« of continental dimensions ». He correlated the Taieri Moi 
with his Clutha Moraine and Blue Spur Glacial Drift, botil’ 
which are now included in Blue Spur Formation (q.v.). id 

ONGLEY included the Taieri Moraine in his Kaitangata S 
but it is now called Henley Breccia. It is overlain unconform ~ 
by the Late Cretaceous coal measures of Taratu Formation,# 
consists of 3 000 ft of piedmont gravels and fanglomerates dep 
ed in a large fault-angle depression of about Lower Send 
and Turonian age. 


(H.J. HARRINGTON) 
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SERI MORAINE (2) 25. occcccccecccesan Upper Paleozoic 
(East Otago). 


Park (J.), 1920. On the Occurrence of Striated Boulders in a 
aleozoic Breccia near Taieri Mouth, Otago, New Zealand. Trans. 
Z. Inst. 52, 107-8. 


Red and green breccia lying between Upper Paleozoic grey- 
racke and phyllite near the mouth of Taieri River, S of Dunedin. 
he breccia contains striated boulders and Park was inclined to 
əgard it as morainic rather than tectonic. It was not named in 

publication, but was called Taieri Moraine or Taieri Mouth 
a in discussions at the New Zealand Institute and else- 
ere. 

ONGLEY (1939, 31) showed that it is a fault-breccia associated 
la well-defined pug band on the line of the Akatore Fault, 


(H.J. HARRINGTON). 


| 
Meme: (MUDSTONE. 5... 80 6099 aaa Pliocene 
| (North-west Wellington). 


| Onatey (M.), 1946. Ground Water Resources of the Palmers- 
m-Wanganui Basin. N.Z. J. Sci. Tech. B26, 201, 202. 


This name, used in mapping by Superior Oil Co. (N.Z.) Ltd 
1943, was published by ONGLEy and later by FLEMING (1953c, 16) 
it not previously described. 


Massive, dark-grey, foraminiferal mudstone, with calcareous 
cretions 6 ft in diameter, conformably overlying the Waiouru 
@dstone, and underlying the Utiku Sand, in Rangitikei Valley. 
22 locality : Taihape, where the formation is 1,650 ft thick and 
‘4ivided into an upper and lower part by an extensive sand 
is, the Taihape Sandstone (100 ft) containing prominent slab- 
e concretions. Taihape Mudstone thins eastward to 500 ft N of 
Îkeokohu, wedges out into coarser sediments near Ruahine 
mge and thickens to 2,050 ft in the Turakina River. It is attrib- 
ed to the Opoitian Stage on the evidence of Foraminifera. 


(C.A. FLEMING). 


SPE SANDSTONE -ccce sya oe hore are a? Pliocene 
A member of the Taihape Mudstone (q.v.). 


l 


E ESHELLBED me oe ie reee a Tass Lower Pleistocene 
| (North-west Wellington). 

Fuemine (C.A.), 1947. Standard Sections and Subdivisions of 
k Castlecliffian and Nukumaruan Stages in the New Zealand 
pecene. Trans. roy. Soc. N.Z. 76 (3), 322. 


Fine massive grey mudstone (18 ft) containing abundant 
lusca, Polyzoa and Brachiopoda, concentrated in layers (more 
1 185 species), lying conformably between the Seafield Sand 
the Shakespeare Cliff Siltstone in the Shakespeare Group of 
ganui District (Castlecliffian Stage, q.v.), and correlated with 


sill | 
iy 
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(Tainui Shellbed, continued) 


the Onepuhi Fossil Beds of Rangitikei Valley. Type Localit 
Castlecliff. Owing to scarcity of place names, the name is bas 
on that of a conspicuous and restricted fossil, Pecten novaez 


landiae tainui Finlay. 
(C.A. FLEMING). 


TAIPO BEDS: .. aera aii coe earn Cretaceous-Tertia 
(Wellington). 
Hector (J.), 1877. Progress Report, 1874-76. N.Z. geol. Su 
Rep. geol. Explor. 1874-76, x (table). 
A now obsolete name applied to rocks predominately 
Cretaceous age that form diapiric structures (« Taipos ») in t 
Tertiary basins of the Wairarapa and Dannevirke areas. 
(G.R. STEVENS). 


TAITASALLGOUVIUM aon. asics cits eaa E easements Holoce 
A member of the Hutt Formation (qa.v.). 


TAITAI CONGLOMERATE ............. Lower Cretace 
(East Cape Peninsula). 


ONcLEY (M.) & MacpuHerson (E.O.), 1928. The Geology 
Waiapu Subdivision. N.Z. geol. Surv. Bull. 30, 53. 


Unfossiliferous conglomerate consisting of well-roun 
pebbles, including basic volcanic and acid plutonic pebbles, 
terbedded with Taitai Sandstone. Type Locality : Mount Ta: 
Tapuwaeroa Valley, where the conglomerates overlie and w 
formerly believed to have been thrust over Mokoiwi Mudsti 
containing Cretaceous Inoceramus. They have been correle 
with similar beds at Koranga which contain Aptian Maccoy 
and Aucellina. 


| 
(H.W. WELLMAN). 


TAITAI SERIES (BEDS, GROUP) ....... Lower Cretaceji 
(East Cape Peninsula). 


McKay (A.), 1887. On the Geology of East Auckland and 
Northern District of Hawke’s Bay. N.Z. geol. Surv. Rep. qh 
Explor. 1886-7, 18, 184 (table; Taitai Beds). H 


McKay used the name « Taitai Beds (sandstones and sh 
crushed) » under the heading « Characteristic Local Beds js 
the Awanui Series, classed as Lower Greensands. In the 4 
(p. 216) the heading « Taitai and Hikurangi Beds » refers to af 
forming «the whole of the eastern end of Hikurangi, Aor: 
and all but the north-east lower slopes of Taitai». The hi ~ 
beds were described as dark drossy shales, and dark grey si! : 
stones, with few fossils, and the lower as thick beds croy4 
with broken plants, locally with a large flat Inoceramus. 


The name was adopted by ONcLEY & MACPHERSON (1920 
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128) for indurated felspathic sandstone with conglomerate bands, 
rming the summit of Mount Taitai and nearby peaks, and was 
ctended by ONcLEY (1935, 1-6) to include similar rocks near 
oranga, inland from Wairoa, Hawkes Bay (containing Aptian 
ssils, Maccoyella and Aucellina) and later to similar rocks in 
annevirke District. 


Type locality : by tautonymy, Mount Taitai, where the stra- 
graphic relations have been the subject of controversy. The 
aitai rocks form the summits of steep peaks rising precipitously 
ove smooth even ridges formed of contorted shales classed by 
NGLEY & MacPHERSON in their Tapuwaeroa Series, with a basal 
nglomerate (Taitai Conglomerate, q.v.) at the contact. As their 
S Series elsewhere contained fossils dated as Turonian, 

overlying Taitai Series was at first dated as « possibly Early 

onian » (1928, 29), but later interpreted as an overthrust sheet 
ORGAN, 1928, 54-5) of pre-Cretaceous rocks, a suggestion sup- 
ted by the induration of Taitai sandstone which closely re- 
mbles some Triassic-Jurassic greywackes, and by ONGLEY’s 
Bcovery at Koranga of fossils at first identified as Jurassic 
¿chia (ONGLEY, 19306, 380). Unpublished work by H.W. 
LLMAN has since shown that the Taitai rocks stratigraphically 
jerlie an older group of contorted shales (Mokoiwi Formation) 
fich were wrongly included in the Tapuwaeroa Beds (now 
idered Maestrichtian) and which are of Lower Cretaceous 
£. The rocks mapped as Taitai Series in the Geological Map of 
y Zealand (N.Z. geol. Surv., 1948) probably include Upper 
‘assic as well as Lower Cretaceous members. 

The name Taitai Series was adopted by FINLAY & Marwick 
“7, 229) as a biostratigraphic division in the standard New 
zand sequence, for rocks of Aptian age. See also Urewera 
ries. 


(C.A. FLEMING). 


CAC TIVE: TONES ajo. sis. oem 6 lets © Bua 6 eE Oligocene 
(North-west Nelson). 

` THomson (J.A.), 1917. Diastrophic and other Considerations 

Classification and Correlation, and the Existence of Minor 

istrophic Districts in the Notocene. Trans. N.Z. Inst. 49, 403. 


‘Ill-defined by THomson, the name has since been used by 
tay & Marwick (1940, 120) and by Wertman (1946a, figs. 1, 3). 
The Takaka Limestone requires adequate definition. It is 

exposed in the area of the Tarakohe limestone quarry of the 
i? Bay Cement Co., where the upper half of the limestone, 
®, white and crystalline, is quarried. The lower half is sandy 
‘crystalline. The total thickness is about 180 ft. The top of the 
e limestone is succeeded by a few feet of soft muddy blue 
tistone, and a few feet of hard blue limestone. Macrofossils 
‘abundant in these beds, which are irregularly-bedded, in- 
ing erosion intervals during deposition. The hard blue lime- 
e grades up to blue calcareous sandstone followed by inter- 
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(Takaka Limestone, continued) 


bedded blue mudstone and sandstone, and may be considered t! 


basal bed of the overlying Tarakohe Mudstone (q.v.). The exe 
sequence between the Takaka Limestone and the overlying T 
rakohe Mudstone is likely to change rapidly from one part 
Takaka district to another, and the top of the Takaka Limesto 
may not be everywhere easy to define within a few feet. T 
base of the limestone is a clearly-defined contact with unde 
lying quartz sandstone. The restricted Waitakian fossil Ath 
pecten athleta (Zittel) occurs in the lower half of the limestor} 
the upper half is not paleontologically dated. 


(R.P. SUGGATE). 


TAKAKA SYSTEM enr IE doe TIEN Lower Paleozi 
(North-west Nelson). : 


Hutton (F.W.), 1885. Sketch of the Geology of New Zealay 
N.Z. J. Sci. 2, 436 (table), 438. 


Obsolete name, proposed by Hutton as a system to inchi 
the rocks of the Aorere (including schists), Mount Arthur, Ba] 
River and Reefton Groups (q.v.). 

(A.R. LILI). | 


TAKAPUNA ASH BED ; 
TAKAPUNA BRECCIAS iter come Founn Lower Miocii 


See: PARNELL GRIT. 


TAKATAHI CONGLOMERATE ............ Upper Jura 
(South-west Auckland). 


Hecror (J.), 1884. Progress Report. N.Z. geol. Surv. Rep. of 
Explor. 1883-84, 16, x1v (table) (Takatahi Beds). i 


Heavy conglomerate containing pebbles of biotite, mi® 
granite, rhyolite, keratophyre, andesite, chlorite schist and gi} 
wacke (Macponatp, 1954, 226-8) interbedded in marine OMA 
siltstones on the S shore of Kawhia Harbour. Type Locali 
Ohaua Point. it 
(C.A. FLEMING). 


TAKITIMU GROUP mh asad: as See ? Carbonifesis 
(West Southland). i) 


Cox (S.H.), 1878. N.Z. geol. Surv. Rep. geol. Explor. 1871 $ 
110, map and seet fac 112 (Takitimu Series) | 


Cox’s name was based on the strata that form the mass ol 22 


Takitimu Mountains, both sides of the Eglinton River and th?) 
part of the Countess Range from Dunton Peak to Lowther. | 


Type Locality: Takitimu Mountains, where the rocks) 
mainly grey, red and green tuffaceous sandstone and tuff, 
and green volcanic breccia, spilitic pillow lava and flows: ô 
sills of andesite. The remainder of Cox’s series, outside |- 
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akitimu Mountains, contains in addition pink limestone, grey 
anded argillite, grey-blue tuffaceous sandstone and serpentinite. 
The modified term Takitimu Group (Mutcu, 1957) has been 
stained for a group of strata confined to the Takitimu Mountains 
a the W margin of the Southland plains. The rocks include red 
nd green pyroclastic breccia, spilitic and andesitic tuff, red, 
reen, purple and grey sandstone and mudstone, spilitic pillow 
va, flows of vesicular andesite, and sills, chiefly andesite, micro- 
orite and diorite. Some multiple sills consist of microgranite and 
licrosyenite. Dykes are rare. Shell fragments of the pelecypod 
tomodesma (= Maitaia) are rare but widely scattered; other 
ry rare macrofossils include Euryphyllum, Spirifer, Strophal- 
ia, Chonetes, Deltopecten and Nuculana. The total thickness of 
is group in the type area is 60,000 ft. 
| The Takitimu Group is a correlative of the Brook Street 
icanics, Te Anau Group, and part of the Otago Schist. It is 
conformably overlain by the Productus Creek Group of Lower 
ermian age (Artinskian) and is thus considered Carboniferous. 


| (A.R. Murtca). 


MAHUA CONCRETIONARY SANDSTONE. Lower Miocene 
(Northland). 
Park (J.), 1886. Waitemata, Eden and Manukau Counties. 
Z. geol. Surv. Rep. geol. Explor. 1885, 17, 158. 
Part of the Waitemata Group on the hills between Leigh and 
ari, described by Cox (1882, 26) and correlated by Park with 
: Orakei Bay beds. The name is apparently based on a variant 
famahunga, a peak (1,380 ft) on the range W of Cape Rodney. 


(C.A. FLEMING). 
TEC SUEUR at Se Pee Lower Miocene 
t See: PARNELL GRIT. 
BREDA SERIES. oes on ods aneshe tester as ote enol alone ? Jurassic 


(Northland). 


| HenpERSON (J.), 1929. The Late Cretaceous and Tertiary 
iks of New Zealand. Trans. N.Z. Inst. 60, 282. 


i This series consists of basic and ultrabasic rocks, typically 
Bosed in the basin of the Northern Wairoa River. They are 
nly submarine lavas, frequently with the pillow form, with 
| O cusive dolerites, teschenites and granophyres. Interstitial 
Estones contain Inoceramus fragments. At Pandora, a spe- 
Gen of Meleagrinella (?) suggests a Jurassic age for the igneous 
fits. They appear to be confined to the Northland Peninsula and 
Hicks Bay area of the East Coast district (see Matakaoa Se- 


(R.F. Hay). 
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TAPUI GLAUCONITIC SANDSTONE ...... Middle Eoce 
(Otago). 
Gace (M.), 1957. Geology of the Waitaki Subdivision. N 
geol. Surv. Bull., 55, 28. 


Described in terms of the following three members | 
ascending order) : (a) Gardiner Greensand : Coarse dark gree 
sand weathering to hard limonitic sandstone, faintly but ever 
stratified, up to 10 ft thick. Small irregular concretions and co 
cretionary bands contain molluscs and shark teeth. (b) Livin 
stone Sands (tongue) : Brown fairly coarse sands with thin lay 
of small highly rounded quartz pebbles; crossbedded with len: 
of glauconite at base, grading up to regularly bedded sands w 
concretions. Thickness 25-50 ft. (c) Incholme Glauconitic Sar 
stone : The main portion of the Tapui Formation consists of f 
glauconitic calcareous massive sandstone with irregular coner 
ions and concretionary bands. Molluscan fossils abound in so 
concretions, and fragile shells are sparsely distributed throu 
the matrix. Thickness probably not exceeding 500 ft. 


Type locality: Kakanui River downstream from Gardin 
Road, near Five Forks, except for member (b), based on sal 
exposed in abandoned alluvial gold workings at Livingstone. } 

Tapui formation includes the type section for the Borton 
stage at Black Point, and is Bortonian throughout. It disconf 
mably succeeds Kauru Formation except at Maerewhenua wh 
locally it overlaps Kakanui metamorphic rocks. Tapui beds | 
equivalent to part of the « Enfie}d-Windsor greensands », to 
lower part of the « Ngapara greensand » and to part of the We! 
rekan stage of THomson (1916a, 34); and to « Lower Waiarel 
= Bortonian » of Park (1918, 28, 34). ! 

Tapui beds crop out extensively in the valleys of the Ka} 
nui, Waiareka and Waitaki rivers as far W as Otekaike Ril 


(M. Gace). $ 


TAPUWAEROA GROUP ................ Upper Cretace’ 
(TAPUWAEROAN STAGE). ; 
(East Cape Peninsula). 


_ Onciey (M.) & Macpuerson (E.O.), 1922. The Waiapu S! 
division. N.Z. geol. Surv. 16th ann. Rep., 6 (Tapuwaeroa Serif 


The name was briefly proposed in 1922 and later defined 
detail (ONcLEY & MacrHERsoN, 1928, 23-27) as one of four u 
into which these authors subdivided Hecror’s Awanui Series, 5 
was based on rocks in Tapuwaeroa Valley. MACPHERSON (1 
245) modified the name to Tapuwaeroa Group. 

j Owing to confusion of two groups of different age and s 
tigraphic position by ONcLEY & MacrpHeRson, the original det) 
tion requires considerable modification to retain the name ir 
most widely used sense. ONGLEY & MACPHERSON (1928, 23) stati 
« The beds in Tapuwaeroa Valley that underlie the Taitai Ro | 


379 


e placed in the Tapuwaeroa Series », and stated the succession 

(youngest at top) : 

Mangatu Series (5) 

Taitai Series (2) 
Tapuwaeroa Series (1 and 4) 
Raukumara Series (3). 

(The true succession, determined by Wetiman is shown by 
the numbers in parentheses). 

The oldest beds in the district (1), classed as Tapuwaeroa 

Series in 1928, are dark fissile thin beds of crushed and slicken- 
Sided shale, with intervening thin sandstone beds, contorted, 
blackened and polished by movement. They stratigraphically 
underlie (2) the Taitai Beds (q.v.), are dated as Lower Creta- 
‘eous, and are now called Mokoiwi Formation. The other part 
of ONGLEY & MacpHerson’s Tapuwaeroa Series (4) includes silt- 
Stones with bands of sandstone and grit, in many places with a 
e basal conglomerate containing a small oyster (Ostrea lapilli- 
eola Marwick) and sharks teeth (Scapanorhynchus, ? Acanthias), 
Werlying the rocks mapped as Raukumara Series, and now 
thought to be Maestrichtian (Upper Cretaceous) in age. 
_ The fossiliferous conglomerate facies was used to recognize 
and map Tapuwaeroa Beds not only in Waiapu Subdivision but 
also in Dannevirke Subdivision (Hawkes Bay). To preserve this 
usage, the type locality, not clearly defined by ONcLtEY & Mac- 
HERSON, may be restricted to Wairongomai Stream, Tapuwaeroa 
Malley, where a clear sequence is exposed. The beds form a dis- 
active facies of the Haumurian Stage in which grit and coarse 
@andstone are conspicuous. Also at the type locality are dark silt- 
Stone and bands of redeposited sandstone, with abundant carbon- 
*<eous fragments. 

Tapuwaeroa beds, in the sense here restricted, occur at seve- 
ial places along the E coast of the North Island, at Raukokere 
River near the junction of Waikura Stream, at Mangaporo Stream, 
Glong the N side of Tapuwaeroa Valley (including the type sec- 
tion at Wairongomai Stream) on the coast between Tuparoa and 
neporoa, in S Hawkes Bay near the axis of the Elsthorpe Anti- 
sine, and in Dannevirke Subdivision (LiL, 1953, 29). 

The thick Tapuwaeroa Group was commonly regarded as 
fepresenting more time than it now seems to do from its position 
ind correlation and the term Tapuwaeroan Stage (or Group) has 
®een casually used in tables (without definition). At the type 
locality it is underlain by Piripauan beds and overlain by Te- 
arian. It thus corresponds stratigraphically with the Whangai Shale 
(with which it is locally interbedded but which it generally under- 
es) and with the « sulphur sands » of other sections, and is there- 
e about Maestrichtian in age, a correlation supported by the 
ecurrence of its index fossil, Ostrea lapillicola, in the Black Grit 
f Amuri Bluff and with Maestrichtian ammonites at Kaipara 
larbour. A large distinctive Inoceramus n. sp. is the most impor- 
ant fossil; fish teeth and belemnite fragments are not uncommon 


t some places. (C.A. Fremine and H.W. WELLMAN). 
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TARAKOHE MUDSTONE (MARL) ........ Lower Miocene 
(Nelson). 


HENDERSON (J.), 1929. The Late Cretaceous and Tertiary 
Rocks of New Zealand. Trans. N.Z. Inst., 60, 285 (table; Terakohe 
Mudstone). 

The name was introduced in a table without definition bu: 
clearly refers to mudstone overlying the Takaka Limestone (q.v.; 
well exposed in the marl quarry of Golden Bay Cement Col 
Tarakohe (type locality). Above the Takaka Limestone, soft blud 
calcareous glauconitic sandstone (4 ft) overlain by similar bul 
harder beds (8 ft) contain abundant macrofossils (cup polyzoans} 
Stethothyris, Pachymagas, Pectinidae, Lima, etc.) and Otaial 
Foraminifera. Brown (1952, 21-2) described the well-preservel/ 
Polyzoa. Overlying this basal « bryozoan bed» are alternatin} 
muddy sandstone and mudstone (44 ft) gritty blue-grey calcal 
reous mudstone (40 ft) and weathered alternating siltstone anj 
mudstone (24 ft). Scattered macrofossils (including a deep-wate} 
form, Euciroa, Pterotrochus, and a crayfish, Jasus) are know 
from the mudstone, the upper part of which contains Altonia 
Foraminifera, including abundant Cycloclypeus. The lower 45 1 
of mudstone contains Awamoan Foraminifera and the stratigré) 
phic relation with the underlying Otaian is uncertain. 


(C.A. FLEMING). 


TARANAKIAN STAGE ................... Upper Miocer ' 


GraNcE (L.I.), 1926. Geology of Upper Waitotara Valley, Ti 
ranaki. Trans. N.Z. Inst., 56, 334 (table). 


intermediate between Wanganuian and Oamaruian systems. | 
1927 GrancE adopted the name Urenui Beds for the unit he he. 
previously called Onairo Beds. The two stages Tongaporutu 
and Onairoan (or Urenuian, q.v.) were subsequently proposed fis 
the same beds, and the name Taranakian used as a group or sy. 
tem name to include Tongaporutuan and Urenuian (ALAN, 19!) 
95). As an extension of this usage the name has been modified 1# 
Taranaki Series (q.v.) and the term Taranakian Stage is ni- 
obsolete. 


(C.A. Fiemine). W 


TARANAKL SERIES T a a tas Upper Mioce(i 


Finuay (H.J.) & Marwick (J.), 1947. New Divisions of tie 
New Zealand Upper Cretaceous and Tertiary. N.Z. J. Sci. Ted 
B 28 (4), 229. 


Fintay & Marwick noted the need to group stages into largi 
units for practical convenience of mapping and adopted the te% 
« series » for such groups, proposing some series names that He 
been used previously in a somewhat different sense. Thus ‘it. 
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ame Taranaki Series is the lineal descendant of the Taranakian 
tage and Taranakian System (q.v.) and includes the Tongaporu- 
uan and Kapitean stages (q.v.). 

The Taranaki Series is widely developed in N and central 
‘aranaki, extending E to the Tokaanu-Taumaranui road and 
fount Hauhangatahi, and throughout the E coast of the North 
sland from Cape Runaway and East Cape to Palliser Bay, but is 
inknown in Northland and in much of Auckland Province. In the 
south Island it is present in Westland, SW Nelson, Marlborough 
nd North Canterbury, and in the Waiau Syncline of Southland. 


(C.A. FLEMING). 


MARUA SERIES mme. cecene e. dirne 6-58 avs hos ? Triassic 
= (Wellington). 


= Onctey (M.), 1935. Eketahuna Subdivision. N.Z. geol. Surv. 
Sth ann. Rep., 3, map and sect. fac. 4. 


Alternating unfossiliferous argillite and sandstone of grey- 
zacke facies, forming the axial range of the S portion of the 
forth Island. The sandstone beds are 1 ft to 2 ft thick and the 
rgillite beds, 3 in. to 6 in. Quartz veins and conglomerates are 
oemmon. The name Tararua « Series » is a synonym of Rimutaka 
Series » (q.v.). 

(G.R. STEVENS). 


‘ARATU FORMATION .......... Upper Cretaceous-Eocene 
(South and East Otago). 


Onc.Ley (M.), 1924. N.Z. geol. Surv. 18th ann. Rep. (n. s.), 8. 
Taratu Conglomerate). The Geology of the Kaitangata-Green 
©-and Sub-division. N.Z. geol. Surv. Bull. (n.s.), 38, 50-4 (Taratu 
ries). 

The name Taratu Series, originally used for coal measures 
aaracterized by quartz grit and pebble conglomerate, has been 
xodified to Taratu Formation. ONGLEY mapped the formation for 
J miles N from the type locality at Taratu coal mine in Kaitang- 
a coalfield, to Dunedin. The name has not been applied outside 
e district mapped by ONGLEY, although the same quartzose coal 
easures continue NE into North Otago, and W into Central 
ago, where they are known as Herbert Formation, Hogburn 
rmation and Blue Spur Formation, or more generally are called 
mply Coal Measures or Middle Coal Measures (q.v.). 
| Taratu Formation has been extended stratigraphically to 
iclude part of a set of coal seams and conglomerates of grey- 
lacke and schist cobbles and boulders that ONcLEY called Kai- 
gata Series. ONGLEY considered that the Taratu quartz conglo- 
erates lie unconformably above the Kaitangata greywacke 
nglomerates, but this has been disputed. Recent detailed map- 
ng has shown that Taratu beds and the type Kaitangata beds 
lade laterally into one another and are interbedded. Therefore 
e type Kaitangata coal measures are now included in Taratu 
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(Taratu Formation, continued) 


Formation. The remainder of the old Kaitangata Series, re-name' 
Henley Breccia, lies unconformably below Taratu Formation. 

Taratu Formation ranges in thickness from 50 ft to ove 
2,000 ft being thickest in the type district where it has bee’ 
divided into 17 named members each consisting of conglomerat 
overlain by a coal-horizon (N.Z. geol. Surv. Bull., 59, in press; 
The coals are of brown lignite, black lignite, and sub-bituminou 
rank. 

There is marked westward overlap of the formation acros 
the Henley Breccia on to older schists and greywacke. The lowe; 
overlying marine beds also show a rapid westward overlap. Th: 
are of Haumurian and Teurian (Maestrichtian) age to the E anl 
of Dannevirke and Arnold (Paleocene and Eocene) age a fe} 
miles to the W. The spores and pollen of the coal seams sugge} 
that the base of the formation is nowhere older than Piripaus) 
(Upper Senonian). 


(H.J. HARRINGTON). 


In the Dunedin district, at the N end of the. area describe 
above, the Taratu Coal Measures rest unconformably on schisii 
and infaulted Mid-Cretaceous (?) terrestrial conglomerates ar) 
silts. They consist largely of quartzose conglomerates with quar 
pebbles up to 10 mm and rarely 30 mm in diameter, partially | 
current-bedded quartzose sands. Sodic plagioclase and chalcedor) 
are subordinate constituents of the sands, and zircon, tourmaliy 
(derived from Otago Schists), epidote and magnetite the vef 
subordinate heavy minerals. Coal seams, dominantly lenticul) 
near Brighton, and more persistent in the Saddle Hill-Fairfieli} 
Green Island area, form seams 6 to rarely 30 ft thick of hydro} 
lignite (HO averages about 21 %). Abundant specimens of tik 
plant microfossils Dacrydiumites mawsonii Cookson, Microc® 
chryidites antarcticus Cooks., Podocarpidites otagoensis Coup! 
Proteacidites pallisadus Coup., and Tricolpites pachyeximus Cou) 
indicate a Mata (Upper Senonian) age for the Taratu coals of t 
Dunedin district. | 


(W.N. Benson). | 


TARAWERA ASH (LAPILLI) ........ Holocene (1886 AI 
(Bay of Plenty-Rotorua). 


GrancE (L.I.), 1928. Rotorua Taupo Subdivision. N.Z. gel- 
Surv. 22nd ann. Rep., 9. J 


No type locality named. The shower fell during the 14- 
eruption of Tarawera, and is basic-andesite in compositio 
GRANGE (1931, 228) later stated that the shower consisted of tio 
products — Tarawera basalt lapilli and ash in the N, and Ro 
mahana ash in the S, the latter being finely shattered rhyol); 
blasted from country rock, with a small admixture of basalt. | 

GRANGE (1937, 79) published a chemical analysis of the bas 
lapilli, which he stated were erupted both from Tarawera ¢) 
from the Inferno (or Black) crater. He also (loc. cit.) renamed * 
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leposit of light grey rhyolitic material blown from the lowland 
raters as Rotomahana « mud ». Tarawera ash and lapilli were 
pread NE and N to Whakatane. The Rotomahana « mud » covers 
he area S of Rerewhakaitu, and contains pisolites, apparently 
ormed in the air. The Tarawera Shower thus deposited the Tara- 
vera ash and lapilli and the Rotomahana « mud ». 

(J. HEALY). 


MERGET GULLY SHELL BED ............ Upper Oligocene 
(Otago). 
MarsHaLL (P.) & Urtiey (G.H.), 1913. Some Localities for 
fossils at Oamaru. Trans. N.Z. Inst., 45, 297-307. 


= «The bed ... is about half-way up the east side of the 
Target] gully, about 50 ft above sea-level... The bed is mainly 
somposed of drifted shells, of which many are broken. They are 
ontained in grey sand, weathering orange from the oxidation of 

auconite ... in some quantity. The shell bed is 4 ft thick and 
i ft long in the exposed portion. » (p. 301). Hutchinsons Quarry 

ds underlie. The shell-bed was formerly one of the well- 
mown collecting localities for the Awamoan molluscan fauna. 
Tossils may still be obtained but the outcrops are heavily covered 
ü scrub. The Target Gully Shell Bed is within the Rifle Butts 
formation of Gace (1957). The fauna was described by FINLAY 
0924). Target Gully is a small northern tributary of the valley 
e@llowed by Eden Street on the fringe of the town of Oamaru. 


(M. Gace). 


"ATA ISLAND LIMESTONE ............ Middle Oligocene 
(North-west Nelson). 


Cox (S.H.), 1881. On Certain Mines in the Nelson and Colling- 
vood Districts, and the Geology of the Riwaka Range. N.Z. geol. 
furv. Rep. geol. Explor. 1879-80, map fac. 2. 


Not defined, but used by Cox and later by HENDERSON (1929, 
'85) to indicate the fossiliferous (in greater part Waitakian) lime- 
tone of Takaka District. It is roughly the equivalent of the Motu- 
ipi and Rangiheta Limestone and the Takaka Limestone (q.v.). 
the name is obsolete. 
(R.P. SUGGATE). 


‘AUERU (TAUHERU) CLAYS ............. Upper Miocene 
(Wellington). 

| Park (J.), 1887. On the Geology of the Western Part of Wel- 

ington Provincial District and Part of Taranaki. N.Z. geol. Surv. 

tep. geol. Explor. 1886-87, 18, 41, 42. 


| Siltstone containing fossil Mollusca in the Taueru River, 
inderlying Wanganuian detrital limestone and calcareous sand- 
sone, and apparently equivalent to the Hurupi Formation of 
ater writers. Hecror had used the name (now obsolete) without 
fefinition (1884a, xım) and Park later used it (as Taueru Series 
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(1887c, 181) as a correlating term to include beds between Tan 
garakau and Retaruke, at Mohaka crossing, and at Erewhon. 


(C.A. FLEMING). 


TAUERU LIMESTONE S oo: ounce cule nomen te ? Plioce: 
(Wellington). 
Morgan (P.G.), 1919. The Limestone and Phosphate Resource 

of New Zealand. Part I — Limestone. N.Z. geol. Surv. Bull., 2: 

158. 


Wanganuian detrital shell limestone on the hills W of Tauer} 


River, Wairarapa. (C.A. FLEMING). 
TAUHARA DACITE o Ae ana «tele Ne capers ? Pleistocer 
(Taupo). 


GRANGE (L.I), 1937. The Geology of the Rotorua-Taupo Sul! 
division. N.Z. geol. Surv. Bull., 37 (n.s.), 67-8. j 


MarsHALt (1908, 94) described Mt Tauhara as formed of horr 
blende-hypersthene dacite. GRANGE (1937) proposed the nan 
Tauhara Dacite for rocks forming Mt Tauhara, a young cone 
dacite 2 miles E of Taupo, surmounting an older volcano of rhy 
lite or rhyodacite (BEcK & RosBERTSON, 1955, 17). GRANGE describe 
a specimen from the track 700 ft below the summit as containi 
phenocrysts of oligoclase, pleochroic hornblende, hypersthene ar 
rare quartz and augite, in a groundmass of feldspar, hornblene 
and hypersthene. All hornblende and hypersthene have resorbi 
borders, some are partly replaced by magnetite. Chemical an 
lysis (p. 68) indicates yellowstonose (C.I. P.W.). i 

Dacite forming Hipaua on N side of Tauhara is holocrystalli 


and contains large feldspar, hornblende, and augite phenocrys! 
Maunganamu, 23/4 miles south, is correlated with Tauhara daci} 
but is finer grained. 

Tauhara Dacite overlies a pedestal of rhyolite or rhyodaci 
and is overlain by the Recent Volcanic Ash; its age is uncerta i 


It covers about 1 sq. mile. (B.N. THOMPSON). 
TAUNOA EFORMATION eese ra enen Lower Oligocel 
(Southland). l 


Wiıterr (R.W.), 1940. Orepuki Subdivision. N.Z. geol. Swuh 
34th ann. Rep., 6 (Taunoa Series). 


The Taunoa Formation is exposed in Taunoa Creek (ty i 
locality) and Stony Creek, Orepuki District, and consists of th hb 
mudstone passing up into a fossiliferous sandstone, in all abel 
500 ft thick. It is separated from the underlying Waimeamea Fe < 
mation by a thin band of conglomerate marking a local unconfe} 
mity. Whaingaroan and Duntroonian microfossils have been ci 
lected from the Taunoa Formation. 


(R.W. Wuer). | 
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TAUPIRI LIMESTONE. 


Park (J.), 1903. On the Geology of the Rock-phosphate Depos- 
its of Clarendon, Otago. Trans. N.Z. Inst., 35, 395. 


Parxk’s introduction was a ee by no description nor 
type locality, and should be rejected. No limestone is exposed at 
Taupiri. 

(D. KEAR). 


| 


TAUPO ASH SEQUENCE (PUMICE SHOWER SERIES) 
| (Taupo). Holocene 
| Grance (L.I), 1929. A Classification of Soils of Rotorua 
County. N.Z. J. Sci. Tech., 11, 221 (Taupo Series, Shower). 


| 
| 


The Taupo shower was defined as creamy-white pumice silt 
nderlain by a mixture of pumice lumps and sand, extending N 
o near Hemo Gorge and erupted by an explosion from Taupo. 
Ño type locality was named. GRANGE & TaYLoRr (1931, 7) described 
ts extension W to near Putaruru, SW to W of Okahukuru, and 
the Wanganui River 7 miles W of Taumarunui, and noted 
unexplained irregularities in distribution pattern. 

GRANGE (1931, 229-233) mapped the « Taupo pumice» over 

an area of 8,800 sq. miles where it is at least 6 in. thick, and noted 
charred logs in it over a wide area, indicating where they occur 
an initial temperature of at least 250° C. Its contents were des- 
ibed as lumps of pumice, obsidian and rhyolite, shreds of glass, 
ad grains of quartz, feldspar, hypersthene and magnetite, and the 
seurrence of the coarsest material at the base was ascribed to 
ibaerial sorting. The occurrence of older Taupo showers was 
ated. 
GRANGE (1937, 77-8) again described the deposit as « Taupo 
syolite pumice », including near Taupo blocks of banded rhyo- 
te and lake silts as additional components. He still regarded it 
is formed by a single shower, which Taytor (1953, 12) included 
n his fifth eruptive period. 

The name Taupo Pumice Shower has now been superseded 
iy the naming of component members in a Taupo Shower Se- 
‘uence (BauMGART, 1954). 

Standard Section (Taupo Shower Sequence): quarry on south 
ide of Taupo-Napier highway, 1.2 miles SE of Terraces Hotel, 
vhere the deposits laid down by a sequence of volcanic showers, 
jumbered 1 to 26 in downward sequence, were described. Mem- 
rs 1 to 3 constitute the « Taupo Pumice » of GRANGE (1931, 229- 
3). The others are older showers erupted since deposition of 
e Waitahanui Breccia. BAUMGART named and mapped 4 mem- 
s: Taupo Lapilli (3), Rotongaio Ash (4), Hatepe Lapilli (6) 
d Waimihia Lapilli (18). All erupted from vents E of Lake 
upo. The Taupo Lapilli member was dated as 250 A.D. (later 
Psults indicate c. 120 A.D.). Soil on the top of member 6 was 
ated as 1365 B.C., and carbon from the oldest member (26) as 
9,000 years old. 

_ Baumcart used the term Taupo Ash Sequence, later modified 
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(Baumcart & Heaty, 1956) to Taupo Shower Sequence, an interin 
grouping of many volcanic ash beds erupted in the Taupo region 
the deposits from which will be given names and a differen 
classification when fully mapped. Baumcart & HEALY named mem: 
ber 2 the Taupo Rhyolite Block Member, and member 1 th 
Upper Taupo Pumice Members, because it is believed to contail 
several ash members. (J. Heaty). 


TAUPO ILA PITT Aeee creo cone tor EAE ronan tee Holocen 
(South Auckland — Hawkes Bay). 


Baumeart (I.L.), 1954. Some Ash Showers of the Centra 
North Island. N.Z. J. Sci. Tech., 35 B, 461. 

The uppermost major lapilli bed of the Taupo sequence 
erupted from vents E of Waitahanui, Lake Taupo, c. 250 A.D., fe: 
predominantly towards the E and almost reached the Hawkes Ba 
coast. Strongly sorted for size, with distinct shower banding 
a small proportion of dark hard rhyolite. Ejecta are vesicula: 
pale yellow, up to 18” in diameter near vent, 9” common. Lie 
directly on Rotongaio ash. See also Taupo Shower Sequence. 


(I.L. BAUMGART). 


TAUPO OUTWASH PUMICE-PEBBLE SAND .... Holocer 
(Wellington). ! 
ADKIN (G.L.), 1951. Geology of the Paekakariki area of tł 

coastal lowland of western Wellington. Trans. roy. Soc. N.Z., 7) 

157-176. 

Water-laid beds overlying the Otaki Sandstone (q.v.) in tli 
Paekakariki area. Characterized by pumiceous composition, te: 
ture, and the presence of well-defined but discontinuous bant 
of pumice pebbles at more than one horizon. Pumice fragmen! 
scattered throughout. Maximum observed thickness 5-6 ft. Deri 
ed from one of the Taupo pumice showers. Unfossiliferous. 


(G.R. STEVENS). 


TAUPO PUMICE ALLUVIUM 
(North-west Wellington). 


FLEMING (C.A.), 1953. The Geology of Wanganui Subdivisi¢ 
N.Z. geol. Surv. Bull., 52, 279. J 


A name given to alluvium consisting of puinice gravel a 
sand covering the Aramoho Terrace, the lowest extensive valle} 
plain of the Wanganui River in its lower reaches, in the bel! 
that the pumice is derived from some phase of the eruption wh: 
produced the Taupo Pumice Shower. i 

The alluvium consists of sorted white rhyolitic pumice in ber 
of sand grit and gravel, generally cross-bedded, generally c. 20 
thick, containing scattered carbonized wood fragments. Local\ 
the alluvium overlies a fossil forest of standing and prostrate tia 
trunks. The formation can be traced on meander scroll terra t 
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from Wanganui for 70 miles inland to Taumarunui district. The 
terrace surface is 35 ft above the river at Aramoho, but rises 
inland. 

Carbonized wood fragments in the Taupo Pumice Alluvium 
at Aramoho are dated as 2,300 + 170 years old by Carbon 14 ana- 
lysis and standing trunks overwhelmed by the alluvium as 2,280 
+170 years old, suggesting that an eruption of pumice into the 
head of the Wanganui River occurred c. 350 B.C. 

Taupo Pumice Alluvium is quarried at Aramoho for the 
manufacture of sandsoap, enamel cleansers and other abrasives, 
for insulation and for lightweight concrete. 
| (C.A. FLEMING). 


TAURANGA FORMATION (BROWN SANDS) .. Pleistocene 
| (Bay of Plenty). 
Cox (S.H.), 1877. Report on Country between Opotiki and 
East Cape. N.Z. geol. Surv. Rep. geol. Explor. 1876-77, 108, map. 
¿Brown sands, similar to those at Tauranga, forming large flat 
lable land. No definite type locality. The name has since been 
ed in a wider sense (Tauranga Group, q.v.), and Cox’s name 
10uld be restricted to a formation within this group. Its geo- 
aphic distribution outside the Bay of Plenty is not known. 
(J.C. SCHOFIELD). 


mRANGA GROUP ...........0500-5 Pliocene-Pleistocene 

(Bay of Plenty). 

HENDERSON (J.) & Barrrum (J.A.), 1913. The Geology of the 
‘voha Subdivision. N.Z. geol. Surv. Bull. 16 (n.s.), 75-6 (Tauranga 
Seds). 

Conglomerate, sandstones and clay; the sands poorly consol- 
ated, often current-bedded and pumiceous, usually yellow at 
he north end of Tauranga Harbour; white pipe clays common 
n be south Tauranga Harbour area; seams of lignite near the 


Tn the N part of the North Island there is a definite litholo- 
lical and important time break near the base of the Pliocene, 
ove which the sediments can be suitably grouped together. 
‘he name « Tauranga Group » may be used for terrestrial, estu- 
ine, and marine sediments of Pliocene and Pleistocene age in 
e Bay of Plenty, Hauraki Depression, Hamilton Basin, Lower 
Yaikato and Manukau Harbour area. It is a correlative of Kaihu 
oup as redefined by Broruers (1954c). 

(J.C. SCHOFIELD). 


WHIROKO INTRUSIVE SHEET ................ Eocene 
(North Otago). 
Benson (W.N.), 1943. The Basic Igneous Rocks of East Otago, 
tc. Trans. roy. Soc. N.Z. 73, 126. 1944, ibid., 74, 91-99. 
A gravitationally differentiated dolerite sheet intrusive into 


lauconitic mudstone at Moeraki about the close of Eocene times. 
(W.N. Benson). 
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TAWHITI SERIES -BEDS saan carrer Upper Miocens 
(East Cape Peninsula). 


Hector (J.), 1877. Progress Report. N.Z. geol. Surv. Rep. geol 
Explor. 1873-74, XVI. 


Hector established the Tawhiti Series for a thick sequenc 
of mudstone, sandstone and local conglomerates, and divided th 
sequence into 8 groups. He mapped the series, between his Turan 
ganui Series below and his Ormond Series above, in large part 
of the Gisborne-Tokomaru Bay and East Cape areas, formin; 
the summit-level country in an undulating plateau, and namei 
it from Mt Tawhiti, between Tokomaru and Waipiro. It thu 
included beds of (mainly Upper) Miocene age. 

McKay (1887c, 185) restricted the name Tawhiti Series to th 
upper part of this sequence and named the lower part Waikare 
moana Series. HENDERSON & ONGLEY (1920, 33) further restricte 
it to the beds below the Ormond Series above their Te Aré 
Series. ONcLEY & MacpHERSON (1928) adopted the name Tawhi 
Series on their maps, subdivided into 3 units to which the namel 
Ihungia, Tutamoe, and Tokomaru series were applied in the tex 
the last-named (uppermost) corresponding most closely with tk 
type Tawhiti Beds. The name, now obsolete, has thus been use 
sometimes for all the Miocene, sometimes for the Upper Miocer 
(approximately Taranaki Series) of East Cape Peninsula. 


(J.T. KINGMA). 


TAYLORS CREEK BEDS 322 ance ne aoe Upper Triass 
(Southland). 


HEcTOoR (J.), 1884. Progress Report. N.Z. geol. Surv. Rep. ged 
Explor. 1883-84, 16, XIV. 


Introduced in Hector’s table of sedimentary beds, for ti 
highest part of the Otapiri Series. The name is derived fral 
Taylor’s Stream, tributary of Otapiri Stream, Western Hokon 
Hills, where fine sandstones and shales of the highest part of t 
Triassic and base of the Jurassic sequence outcrop. The nar} 
was not used in later writings, and is obsolete. 


(I.C. McKELLAR). 


TAYLORS CROSSING GRIT 
(Southland). 


Cox (S.H.), 1878. Report on the Geology of the Hok 
Ranges, Southland. N.Z. geol. Surv. Rep. geol. Explor. 1877-8, 
and table fac. p. 28. i 


A thin distinctive bed of coarse greenish grit in the Weste 
Hokonui Hills outcropping in a low cutting on the W banki 
Otapiri Stream where the Old Mataura Road crosses the strez 
N of Taylors Stream Junction. Cox mapped it as the highest 12 
in his Otapiri Series (highest Triassic) and mentioned its occ! 
rence on other section lines in the area. However it is not possi 
to trace the bed laterally for more than a few chains from 
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Otapiri Stream. It lies at least 300 ft below the base of the 
urassic and is Otapirian in age. Characteristic fossils are Ras- 
telligera elongata (Hector) and Otapiria dissimilis (Cox). 


(I.C. McKELLAR). 


bre ANAU SYSTEM iii.. ss ? Carboniferous-Lower Permian 


Hector (J.), 1865. On the Geology of Otago, New Zealand. 
Quart. J. geol. Soc. 21, 128 (table). 


The name «Te Anau» was applied by Hecror to Upper 
Paleozoic rocks in Greenstone Valley between Lake Wakatipu 
and Hollyford River, West Otago, and first appeared on his un- 
published « Geological Map of the Province of Otago » (1864). 

The Te Anau beds sandstone, shales, porphyrites, conglom- 
erates, soft greenstone-slates and diabase reminded HECTOR of 

Darwin’s great porphyritic formation » in the South American 
Andes, so he described them as lower Mesozoic. 

The Upper Paleozoic age of the Te Anau, first realized by 
(ox, was later confirmed by McKay and Park. McKay mapped 
e upper part of Hrecror’s Te Anau in Greenstone Valley as 
(quivalent to the Maitai Series of Nelson. This restricted use of 
be name «Te Anau» for the volcanics and volcanic-derived 
(ediments underlying the Maitai Limestone was accepted by 
&EcTOR. The names Maitai and Te Anau later lost status among 
“ologists, being wrongly applied by MARSHALL, Park and others 
© both Mesozoic and lower Paleozoic rocks. As a result of later 
tapping, both names have come back into favour as main divi- 
“ons of the Upper Paleozoic, the Maitai Series being Middle and 
ipper equivalent to Permian. The Te Anau System, although 
wentaining few fossils, is probably Carboniferous and Lower Per- 
man. Because of intense volcanicity and intrusion during this 


ystem in south-west New Zealand and Nelson have been altered 
fb high-grade gneiss and schist by granitization and thermal 
metamorphism. 

(G.W. GRINDLEY). 


BATTAL SERIES... oneone cee a eee Middle Miocene 
(Poverty Bay). 

HENDERSON (J.) & OncLey (M.), 1920. The Geology of the 
şisborne and Whatatutu Subdivisions. N.Z. geol. Surv. Bull. 21, 


4 Fossiliferous siltstone and sandstone, glauconitic sandstone, 
thd conglomerate, usually several thousands of feet thick, and 
Ainderlying the Tawhiti Series and overlying the Wheao Series, 

ith local unconformities at top and base. ONGLEY & MACPHERSON 
928) correlated the series with their Tutamoe Series. See also 


Uranganui Series. 
(J.T. KINGMA). 
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TE AUTE LIMESTONE (SERIES, ETC.) .......... Pliocen 

(Hawkes Bay). 

Hector (J.), 1877. Progress Report. N.Z. geol. Surv. Req 
geol. Explor. 1874-76, x. 

Hector mentioned the Te Aute Limestones as a part of th 
Wanganui Series equivalent to the Pohui Limestone, and th 
name has been widely used. McKay (1877h) mapped the for 
mation in southern Hawkes Bay to include Nukumaruan an 
other rocks but Linu (1953, 53) restricted his Te Aute Formatio 
to rocks with Waitotaran fossils. A type locality should be selecte 
near Te Aute. The characteristic Te Aute Limestone is a sof 
friable coquina limestone occasionally with greywacke grit an 
sporadic pebbles and with a varying proportion of sand. Th 
limestone can be exceedingly pure (99.5 % CaCO3) but towarc 
the North Island main range coarse greywacke constituen 
usually increase. Hard bands of cemented shells occur. The ass 
ciated beds have been grouped with the limestone as a Te Au’ 
Series, usually with two facies, an upper, limestone facies ar 
a lower, very fossiliferous, sandstone facies. Thickness varies fro: 
district to district but is usually between 500 and 1,500 ft. TH 
age of the Te Aute Limestones has been a subject of argume} 
for a long time, but is now established as uppermost Tertiai) 


(Waitotaran Stage). (J.T. KINGMA). 


TE HAROTO (HAUROTO) BEDS. 
See : HAUROTO BEDS. 


l 
| 
TE HUA GROUP ......... Upper Cretaceous - Lower Eoce!) 

(Poverty Bay). f 


ONcLEY (M.), 1941. Raukumara District. N.Z. geol. Surv. 35) 
ann. Rep. (n.s.), 9. H 


3 


Hard, light mudstones with thin greensand bands. Separat 
by OncLry from the Mangatu Series, but included therein |} 
MaAcPHERSON (1945a, 245). Correlated with lower part of t 
Wanstead Series. (J.T. Krnema) } 


TESRAHALBEDS ion en dees Jurassic - Lower Cretaceo}) 
(Bay of Plenty). l 
McKay (A.), 1887. On the Geology of East Auckland and tii 


Northern District of Hawke’s Bay. N.Z. geol. Surv. Rep. gel 
Explor. 1886-87, 18, 185, 216. | 


Indurated sand, shale and jasperoid slate cited as a chare 
teristic local bed of the Motu Series (q.v.). At the type locali} 
Te Kaha, on the Bay of Plenty coast, the strata were descriti- 
as grey sandstone and dark shale with nodules of blue limestcis 
and thin veins of calc-spar, locally with bands of red and gi. 
chert and veins of copper-bearing quartz. Obsolete. i 


(C.A. Frema). | 


i 


4 
i 
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Bers APO MORAINE ..................0.. Late Pleistocene 
(South Canterbury). 


Park (J.), 1910. The Geology of New Zealand (Whitcombe 
& Tombs, Ltd.), 237. 


Moraine almost enclosing Lake Tekapo. 
(R.P. Suaeate). 


UITI GROUP (SERIES) ....2........ Middle Oligocene 
(West Auckland - Taranaki). 


HENDERSON (J.) & ONaLEY (M.), 1923. The Geology of the 
okau Subdivision, with an Account of Adjoining Areas, and of 
e Te Kuiti District, Pirongia and Taranaki Divisions. N.Z. geol. 

Surv. Bull. (n.s.) 24, 25-8. 


| HENDERSON & ONGLEY proposed Te Kuiti «Series» for a 
rt of strata that included as its most widespread and charac- 


eristic formation, the Te Kuiti Limestone (q.v.). The group in- 

eluded all Tertiary strata below the Te Kuiti Limestone, including 
blue calcareous and arenaceous claystone, grit, carbonaceous 
shale and coal. Above the limestone, HENDERSON & ONGLEY (p. 26) 
included a « blue claystone, everywhere calcareous, and in places 
larenaceous », but subsequent workers have referred this form- 
tion to the overlying Mahoenui Formation (q.v.). MARWICK, 
for example, in a general account of the Te Kuiti Subdivision 
14946, 11) stated that the « Te Kuiti Limestone is overlain by the 
(ahoenui Beds ». 

HENDERSON & GRANGE (1926a, 47-49) restricted the term (as 

€< Kuiti Beds) to the upper marine beds of the original definition, 
d named the lower marine strata Whaingaroa Beds (q.v.). Un- 
iertunately their text did not state clearly where the contact 
etween the two is placed, and their mapping was not explicit 
r consistent. They did not map the type Te Kuiti area, but at 
haingaroa (Raglan) Harbour all strata were inexplicably 
mapped as Te Kuiti. Marwick (1946, 41-5) restricted the Te Kuiti 
k Series » to the equivalents of the limestone at Te Kuiti, and 
“cally mapped « Whaingaroa » strata below it. 
Other authors have not been consistent in applying the term 
z Te Kuiti». PENSELER (19306, 454) referred an impure sandy 
estone of Waikato District to the Kuiti Series, following HEN- 
ERSON & GRANGE’s mapping. The same bed is overlain by a 
jorrelative of Hutton’s « Whaingaroa Clay », and would have 
en « Whaingaroa » in terms of Marwicx’s (1946) usage. GAGE 
942, 126 B-127B) proposed the terms Upper and Lower Te 
uiti Series for strata at Mangapehi. His Upper Te Kuiti Series 
as a synonym of Mahoenui Formation (q.v.), and his Lower 
e Kuiti Series included Waikato Coal-measures (q.v.) and Dun- 
oonian marine sandstones. Fyre (1946, 205) used the name 
‘e Kuiti Beds for Duntroonian calcareous sandstones of the upper 
anganui area, probably correlatives of Gacr’s Lower Te Kuiti 
teries. 
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(Te Kuiti Group, continued) 


Thus there is an urgent need for precise redefinition of thi 
three stratigraphical terms « Whaingaroa», «Te Kuiti», an 


« Mahoenui ». 
(D. Kear). 


TE KUITI GIMESTONE P er cr ener Middle Oligocen 
(West Auckland-Taranaki). 


HENDERSON (J.) & OncLEY (M.), 1923. The Geology of th 
Mokau Subdivision, with an Account of Adjoining Areas, and ¢ 
the Te Kuiti District, Pirongia and Taranaki Divisions. N.Z. geo 
Surv. Bull. (n.s.), 24, 25. 


HENDERSON & ONGLEY (1923, 25) stated that the « most wide 
spread and characteristic beds of the Te Kuiti Series are the thic 
layers of limestone known as the Te Kuiti limestone ». Clearl 
they intended to perpetuate both a group and a formational nami 
and this still seems desirable (See Te Kuiti Group). As Marwic 
(1946) restricted the group name, the Te Kuiti Group and tk 
Te Kuiti Limestone became virtually synonymous, but the latt 
comprises in fact two limestone formations separated by a highl 
glauconitic bed. This three-fold subdivision of the Te Kuiti Grou 
at Te Kuiti becomes most significant to the N where more for 
mations can be recognized. 

It is therefore desirable that one of the two limestones i 
Te Kuiti should be in future designated the Te Kuiti Limeston 
and a new name be given to the other and to the glauconitic be 


(D. Kear). 


TE) MAIKA BEDS pag ie sor ro ee eos Re are Jurass 
(South-west Auckland). : 


Hector (J.), 1884. Progress Report. N.Z. geol. Surv. Rep. gec 
Explor. 1883-84, 16, XIV. 


The name (spelled Te Mika in error) appears in a « Table 
Sedimentary Beds » under the heading Bastion Series (Lias), rı 
ferring to the beds at Kawhia South Head (Te Maika) mappi 
as Bastion Series by McKay in the same volume of repor 
McKay’s Bastion Series at Kawhia included the type sections / 
the Aratauran, Ururoan and Temaikan stages (q.v.). 


(C.A. FLEMING). 


TEMAIRAN "STAGES... os occ ce core cue Middle Jurass} 


Marwick (J.), 1951. Series and Stage Divisions of New Ze) 
land Triassic and Jurassic Rocks. N.Z. J. Sci. Tech. B 32 (3), 8-1) 


The name is based on Te Maika, a settlement on Kawt! 
South Head, where the type section (HENDERSON & GRAN( 
1926a, 33) consists of about 1,500 ft of conglomerate, plant-be 
and marine sandstone, dipping east at about 45°, overlying t! 
type Ururoan. The beds strike southward to Totara a | 


| 
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where they underlie the type Heterian. A thin marine band inter- 
bedded in the predominantly non-marine sequence at Te Maika 
and Totara Point contains Lithophaga maikaensis Marwick, Melea- 
grinella echinata (Smith), Pleuromya milleformis Marw., Camp- 
fonectes, Variamussium clamosseum Marw., Astarte spitiensis 
(Holdhaus), Eocallista, Hibolites catlinensis (Hector) and poorly 
preserved undetermined ammonites. Near the base of the type 
section, 70 ft stratigraphically above the Ururoan Dactylioceras 
bed, Inoceramus inconditus Marw. is reported. The species cited 
form the type fauna of the Temaikan. According to Marwick, 
the best guide to the stage is Meleagrinella. 
= In 1953 Marwick extended the Temaikan to include overlying 
arine fossiliferous beds at Hineruru on the east side of Totara 
eninsula, including a distinctive greenish black gritty sandstone 
ith a rich fauna of brachiopods and molluscs of Bajocian-Bath- 
mian affinity. 
| In Southland, beds containing Meleagrinella, Pleuromya 
milleformis, and Inoceramus inconditus have been classed as 
Be aiken. They constitute the upper part of the Flag Hill and the 
Putataka «Series» of old classifications and extend from the 
dokonui Hills eastward on the limbs of the Southland Syncline 
fe the coast of eastern Otago near Catlins. The Temaikan of 
Southland and Otago includes the following additional fossils : 
Fomomya signicollina Marw., Inoceramus brownei Marw., Tan- 
redia allani Marw., Belemnopsis, Hibolites catlinensis (Hect.), 
ied an ammonite (from Owaka) identified as Macrocephalites 
EXamptokephalites ?) sp. 

Marwick (1953, 26) correlated the Temaikan with the Bathon- 
a and Bajocian, from the occurrence of Meleagrinella echinata 
Bajocian-Callovian in Europe), Belemnopsis (first appearing in 
middle Bajocian ot Europe) and from the affinities of the faun- 
ale of the shellbed at Hineruru. If the Owaka ammonite is in- 
uded, the stage must include Lower Callovian. 


(C.A. FLEMING). 


‘“ERAKOHE MUDSTONE. 
See: TARAKOHE MUDSTONE. 


ERAMA SHEL BED. . os ose k cece aw ess hanes Pliocene 
| (North-west Wellington). 


| Frema (C.A.), 1953. The Geology of Wanganui Subdivision. 
LZ. geol. Surv. Bull. 52, 128. 
| Fossiliferous sandstone (3 ft), 120 ft below the Kuranui Lime- 
lone (Okiwa Group), in the Upper Waitotaran (Mangapanian 
bstage) of Waitotara Valley. 
Type Locality : N face of Te Rama Trigonometrical Station. 
(C.A. FLEMING). 
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TERANGIAN STAGE anm Se 0% oe een eee Late Pleistocen 


Fiemine (C.A.), 1953. The Geology of Wanganui Subdivisior 
NZ. geol. Surv. Bull. 52, 105. 


The older of two stages in the Hawera Series, based on th 
fossiliferous Brunswick Pebbly Sand at Mount Jowett, Wangan 
and named from the Maori name for Roberts Avenue Lookou 
Mt Jowett. The Terangian fossil molluscan fauna is intermediat 
between Castlecliffian and Oturian faunas, containing the extini 
genus Leucotina, a distinctive form of Pecten, and a number ; 
living species not recorded from Castlecliffian or older beds. TH 
type Terangian was deposited in shallow water at heights 
400-600 ft above present sea level but part of this elevation 
due to diastrophic warping so that it cannot easily be correlate 
with other high-level marine Pleistocene deposits in New Zeal 
none of which has yet produced a similar fossil assemblage. T} 
Terangian appears to represent the penultimate interglacial pha 
in Wanganui district. 

(C.A. FLEMING). 


DER ASLANTS LA GE Ay nero Crete arte Upper cia 


WELLMAN (H.W.), 1956. The Cretaceous of New Zealanl 
Resumenes de los Trabajos Presentados, XX Congr. geol. interne! 
Mexico, 352 (table). 


The name was proposed in a table as the upper stage of tl 
redefined Raukumara Series (q.v.) above the Mangaotanean a) 
below the Piripauan at the base of the Mata Series. It is chara 
terized by two new species of Inoceramus, one of them relati 
to the European I. lobatus, and has yielded a specimen of Ga) 
dryceras. 


Type Section : massive blue-grey siltstone about 2,000 ft thil 
at Mangaotane Valley, 35 miles NW of Gisborne, containing In 
ceramus n. sp., lying conformably between Piripauan sandsto 
and the type Mangaotanean. The name is from Te Rata Strea 
a tributary of Mangaotane Stream. | 


Distribution : The Teratan has been recognized in Northlay) 
East Cape Peninsula, E Wellington and S Hawkes Bay, andj; 
Marlborough (A Zone and B Zone of Wetiman, 1955a, 118). | 


Fauna: Teratan fossils, from about 70 localities, are chie 
two undescribed related species of Inoceramus which allow 1) 
cognition of two zones; they are associated with Gaudryceras $ 
and a poorly preserved gastropod in the middle reaches of Cov} 
Stream. Teratan beds contain Foraminifera at Coverham, Pul 
toro Stream, Northland and Dannevirke district. They incl 
Ammobaculites, Lagenidae (moderately large), Glomospira cl 
roides (Jones & Parker), Ramulina, Gyroidina aff. globosa (Ha; 
now), Cibicides sp. (Puketoro Stream), Globigerina aff. creta 
d'Orbigny, and Gaudryinella cf. delrioensis Plummer. | 

Correlation with Middle Senonian is based chiefly on ` 
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tratigraphic relations of the Raukumara Series to the Ngaterian 
ee) below and Piripauan (Campanian) above. 


(C.A. Fremineg & H.W. WELLMAN). 


(Marlborough). 


Hector (J.), 1874. On the Fossil Reptilia of New Zealand. 
Frans. N.Z. Inst. 6, 356. 


Hector first used the name in a description of the section 
t Amuri Bluff, for 20 ft of « dark grey, subcrystalline, ferrugi- 
cus limestone, weather[ing] red, almost entirely composed of 
eredo casts», lying between his Chalk Marl (= Amuri Lime- 
one) and greensands with Cretaceous fossils. McKay (1877e, 174) 
ognized the bed at Kaikoura and subdivided it into an Upper 
Lower Teredo Limestone, with intervening green sands and 
(rey sandstone. The name has persisted as a descriptive term in 
‘muri - Kaikoura district. 
Apart from « Teredo » tubes, it contains crinoid stems, and 
(according to Hector) Trigonia sp.; the intermediate sands south 
E Amuri Bluff contain small belemnites, cidarid spines, brachio- 
(sds, rare molluscs, and Foraminifera of the Haumurian Stage 
0.) . 


= LIMES TON Bigs cab ceive cca: ? Upper Cretaceous 
| 


(C.A. FLEMING). 


BNO SAIN DD) A era ie E TE L T Pliocene 
(North-west Wellington). 


Fiemine (C.A.), 1953. The Geology of Wanganui Subdivision. 
FZ. geol. Surv. Bull. 52, 127. 


Porous brown sandstone, moderately well cemented, locally 
ss-bedded, sparsely fossiliferous, at the base of the Okiwa 
foup, in the upper Waitotaran Stage, mapped by Superior Oil 
jo. (N.Z.) Ltd (as « Basal Nukumaruan Sand») from Rangi- 
kei River W to Kauarapaoa Stream, a branch of the Wanganui. 
the type locality is near Te Rimu, on Wanganui River, where 
iliferous, 45 ft thick, rusty grey-brown medium massive sand, 
mformably overlies and grades into muddy sands of the Upper 
parangi Group. Eastward it caps ridges, increases in thickness 
"70 ft at Turakina River, is locally interlaminated with muddy 
ds, and contains slabby calcareous concretions. To the W the 
Tmation has been recognized on Paparangi Hill, upper Kai-iwi 
ey. . . 
Although classed as Lower Nukumaruan by Superior Oil 
Smpany, the Te Rimu Sand and nearby horizons in the lower 
t of the Okiwa Group contain Mollusca similar to those of 
le type Waitotaran Stage, and are classed as Waitotaran (Man- 


panian Substage). 


(C.A. FLEMING). 


yl 
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TEURIAN STAGE r. Soi VANE teres e Upper Cretaceov 


Finuay (H.J.) & Marwick (J.), 1947. New Divisions of tk 
New Zealand Upper Cretaceous and Tertiary. N.Z. J. Sci. Tec: 
28 B (4), 230. 


The Teurian, the top stage of the Mata Series, overlyir 
Haumurian and underlying Waipawan, was defined as «... th 
part of the section marked by the presence of the foraminifer 
Gaudryina whangaia Finlay, Matanzia simulans Fin., Palm 
thalmanni Fin., Spiroplectammina steinekei Fin., Gyroidina niti 
(Reuss), Planularia whangaia Fin., Zeauvigerina teuria Fii 
Nuttallides cretatrumpyi Fin. and other species. The lower lim 
is characterized also by the lowest occurrence of Conotrocha 
mina whangaia Fin., Quadrimorphina allomorphinoides (Reuss 
Nodosarella subnodosa (Guppy), Bulimina subbortonica Fi 
Allomorphina trochoides (Reuss), Textularia aff. eocenica Plun 
mer, and other forms. The upper limit is marked by the le 
appearance of Pseudovalvulineria infrafossa (Fin.), Rotamorphi 
cushmani Finlay, Anomalina piripaua Fin., Rzehakina epigo: 
(Rzehak), Bolivinopsis spectabilis (Grzybowski), Spiroplectar 
mina piripaua Fin., and other species ». 


Type Locality: Te Uri Stream, which exposes a secti} 
through the Mata and Dannevirke series on the E flank 
Whangai Range in Porangahau S.D. No Teurian macrofossils ha’ 
been found there. The upper limit of the Teurian was defini 
by FINLAY & Marwick as immediately below « ... the first appe 
rance of the fauna characteristic of the Waipawa Black Sha 
which are believed from their stratigraphic position to be Wa 
galoan ». 


Finuay (1947a, 277) outlined the evidence for correlating t 
Tappanina (=Bolivinitella) glaessneri bed, immediately overlyi® 
the Teurian, with the Waipawa Black Siltstone, the South Isla’ 
Katiki Formation and the Wangaloan Stage. HORNIBROOK 
HaRRINGTON (1957) later pointed out that the top of the ty) 
Teurian is faulted against the T. glaessneri bed, the Waipafi 
Black Siltstone being cut out by the fault. The T. glaessneri ti 
contains Buliminella browni listed by Fintay & Marwick (19) 
231) as in index species for the overlying Waipawan Stage, a) 
lacks Teurian index species found in the black siltstone and ove 
lying greensand at Waipawa where the following section 4 
exposed : 


Siltstone; several hundred feet ............ Dannevirke Ser 

Greensand aolo TETE AA E © T creer tees 

Black carbonaceous sulphurous siltstone; Teurian 
155 ft grey silty sandstone, glauconitic at Stage 
the top; 300: fentrai Gite ee ee ee 
Fault 

Whangal argillite, -e ees seen ...  Haumurian Sta 


Since the top of the Teurian is missing at the type local 
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HORNIBROOK & HARRINGTON proposed the Waipawa Section, 25 
miles farther N, as a standard section to supplement the Te Uri 
Stream section and re-defined the upper limit of the Teurian as 
the top of the 10 ft greensand immediately overlying the black 
siltstone. The base of the type Teurian, exposed in Te Uri Stream 
5 chains downstream from the Loop, is a prominent greensand 
resting on the bored top of Whangai argillite (Haumurian) and 
is overlain by over 100 ft of grey siltstone with Teurian Foram- 
‘inlifera. 

Distribution : Towards the close of the Cretaceous, much of 
New Zealand was apparently reduced to a land of low relief, 
bordered by extensive shallow seas. In the North Island where 
sedimentation continued uninterrupted into the Paleocene, Te- 
urian rocks are predominantly fine grained and markedly siliceous. 
Ithough almost no Cretaceous terrestrial deposits are found in 
the North Island, the widespread occurrence of black carbonaceous 
ulphurous siltstone in the upper Teurian, sometimes interbedded 
ith normal marine siltstone or with coal, indicates an extensive 
tagnant, highly acid marginal sea or lagoons receiving a consid- 
erable quantity of organic matter from nearby land. Fish teeth, 
Seales and worm tubes are common. 

In Northland, Teurian rocks are widespread — thick grey, 
green and chocolate-coloured shale, occasional argillaceous lime- 
tone and micaceous sandstone. Upper Teurian dark brown glau- 
“onitic carbonaceous siltstone interbedded with thin coal seams 
“as been mapped in Motunau S.D. and black oil-smelling silt- 
«one with large pyrite concretions and worm tubes further north 
zt Lake Ohia, is almost certainly the same age. A small patch of 
ey, green and red siliceous shale at Silverdale, contains only 
enaceous and siliceous Foraminifera and Radiolaria, probably 
2urian. 

Teurian sediments are widespread along the E side of the 
Jorth Island. In Gisborne-East Coast district, the stage varies in 
facies, from blue siltstone through hard argillaceous shale, red 
thale, and bentonite, to black sulphurous carbonaceous siltstone. 
ery similar sediments occur in S Hawkes Bay where hard blue 
d grey siltstone predominates and the Teurian exceeds 500 ft. 
rood sections through Upper Cretaceous and Dannevirke Series 
re exposed on the flanks of Mt Carlyon Range and in a particu- 
ly clear section along the main highway between Waipawa 
tiver and Waipawa township. In this district the typical upward 
quence is: blue siltstone (glauconitic near top), black siltstone 
ariable in thickness, up to 155 ft), greensand, Dannevirke Series 
tstone. Further S along the flanks of the Whangai Range, a very 
milar sequence is exposed, the Teurian having been mapped by 
Lig (1953) as the upper part of the Whangai Formation. Teu- 
sediments coarsen eastwards passing into greensand and 
a sandstone along the coast S of Waimarama and Man- 
kuri. The Teurian coarsens again further S and in E Wairarapa 
ries from siliceous shale to greensand and alternating coarse 
d fine sandstone. The black siltstone persists but is patchy and 


wy 
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(Teurian Stage, continued) 


thin. A small patch of thin limestone near the mouth of Awhe: 
River appears to be Teurian. 

During the late Cretaceous a shallow sea slowly transgresser 
over the E side of the South Island followed by advancing belt 
of inshore concretionary sands and offshore dark carbonaceou 
sulphurous mudstone. Extensive coal deposits forming on th 
margins of the lowlands at Kaitangata and Oamaru were covere 
by the advancing sea. Some of these sediments are probably Be! 
urian, but the environment was unsuitable for Foraminifera othe; 
than certain arenaceous types that do not enable exact correlatio} 
with the North Island marine sequence. The Wangaloan Stag 
may be a correlative of the Teurian but paleontological grounc) 
for such correlation are lacking. | 

In Dunedin district, the middle part of the dark, carboni 
aecous, Abbotsford Mudstone is probably Teurian and the litholc} 
gically similar Moeraki formation on the coast N of Shag Poi 
may be Teurian in part. In N Canterbury, definite Teurian micro 
faunas have been collected from the 150 ft of purple micaceow 


exposed in Middle Waipara River and in the south branch of tH 
Waipara. The lower part of the overlying dark Waipara Greer} 
sand (160 ft) contains occasional peduncles of the barnacle Euscat 
pellum zelandicum Withers, fish teeth, and rare saurian bone) 
Next in the sequence are 70 ft of nearly black, sulphurous unfo 
siliferous greensands, overlain by Dannevirke Series mudstor/) 
Both members of the Waipara Greensand contain Teurian Foran) 
inifera. j 

In Southland no marine Cretaceous is found but the coal 1 
the Lower and Middle Ohai groups is believed to be late Cret 
ceous and may well be Teurian in part. The Pakawau coal in N= 
Nelson is probably the same age. | 


Microfauna : Teurian microfaunas vary markedly in differe” 
facies. Blue and grey siltstone (e.g. type Teurian) usually contai 
abundant calcareous, arenaceous and siliceous forms including, M 
addition to the species listed by FINLAY & Marwick, the follov 
ing: Cyclammina grangei Finlay, Pseudoclavulina cf. angli 
Cushman, Dorothia cf. bulletta (Carsey), abundant Lagenidi 
Stilostomella spp., Frondicularia teuria Fin., Bulimina kickape}s 
ensis Cole, Elongobula creta Fin., Loxostomum limonense (Cus!) 
man), Aragonia cf. ouezzanensis Rey, Bolivinoides delicatu! 
Cushman, Nuttallides? alatus (Marsson), Globigerina linape 
Fin., Globorotalia membranacea Ehrenberg. Notably absent da 
certain Haumurian forms listed below. i 

Highly siliceous fine shales common in Northland typica tf 
contain only a few arenaceous and siliceous forms : Pelosina, Gi 
mospira, Rzehakina, Bathysiphon, Bolivinopsis and abundant F 
diolaria. Predominantly siliceous faunas are found in the beni 
nitic red shales at some localities (e.g. Silverdale, and Waita‘is 
near Gisborne). Eggerella columna Fin. seems to be restricted 
these siliceous Teurian faunas. 


i] 
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The most unusual faunas are those of the black siltstone, 
consisting almost entirely of large, well-developed arenaceous 
and siliceous forms: Cyclammina, Involutina, Haplophragmoides, 
Bathysiphon, Rhabdammina, Bolivinopsis spectabilis and Bolivin- 
opsis compta Fin., Karrerulina, Trochammina, Recurvoides, Co- 
notrochammina whangaia Fin., Ammobaculites, Ammomarginu- 
lina, Pseudoclavulina cf. anglica, Gaudryina whangaia Fin., Doro- 
thia cf. bulletta, Rzehakina, etc. 


Macrofaunas: Apart from saurian bones and the barnacle 
uscalpellum zelandicum Withers in the Waipara Greensand, no 
Teurian macrofossils are known. Although ammonites, Inocera- 
us and belemnites occur in the Haumurian they are unknown 
the Teurian. 


Correlation : Although Teurian microfaunas are definitely 
-retaceous in character they lack such Maestrichtian elements as 
lobotruncana, Bolivinoides draco dorreeni Fin., Bolivina incras- 
ta Reuss, Rugoglobigerina, Giiblerina, Neoflabellina rakauroa- 
(Fin.) (aff. reticulata (Reuss)), etc., all of which occur in the 
Haumurian. These are replaced by Globigerina linaperta Fin. 
laff. triloculinoides Plummer), Bolivinoides delicatulus Cush- 
fan, and Loxostomum limonense (Cushman) which characterize 
the Danian « Globigerina-zone » in the Middle East. A number 
M Tertiary lineages appear, e.g. Zeauvigerina, Bulimina subbor- 
fenica, Cyclammina grangei, etc. The microfaunas, together with 
[e absence of ammonites, belemnites and Inoceramus, strongly 
(dicate correlation with the Danian. 


(N. de B. HorniBROOK). 


TE WAEWAE GROUP ................ ? Devonian-Permian 
(Southland). 


_ Service (H.), 1937. An Intrusion of Norite and Its Accom- 
nying Contact Metamorphism at Bluff, New Zealand. Trans. 
. Soc. N.Z., 67, 188. 


Low-grade thermally metamorphosed rocks cropping out in 
1 very small area at Te Waewae Point, Bluff Harbour, volcanic 
iquivalents of the tuffaceous Greenhills Group, consisting of epi- 
dorite, albitic metadolerite, metabasalt, various keratophyres, 
Ibite-actinolite schist, and granite. The rocks have been meta- 
norphosed by the adjacent Bluff norite; the degree of alteration 
# intermediate between that of the Greenhills Group and that of 
1e Foreshore Group. 


(B.L. Woop). 


WHAKA LIMESTONE (BEDS) ......... Upper Pliocene 
(Northern Hawkes Bay). 

McKay (A.), 1886. Notes on the geology of Scinde Island and 
me parts of the northern district of Hawke’s Bay. N.Z. geol. 
urv. Rep. geol. Explor. 1885, 17, 186-7 (Te Waka Limestone). 
For definition see Maungaharuru Limestones. 


N 


sil | 
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(Te Whaka Limestone (Beds), continued) 


McKay (1886) correctly correlated te Te Waka limestone 
with the Te Aute limestones. Later (1887c, 209) he erroneousl; 
correlated the Te Waka Limestone with younger limestones i 
Hawkes Bay and consequently placed these deposits togeth 
with overlying strata in his Pohui Series (q.v.). The name, nov 
obsolete, is based on the double band of shelly limestones formin 
part of Te Whaka Range, near Te Pohui. 

(J.T. KINGMA). 


TE -WHANGA SERIES oeras aveuenousuclicuss crete Eocene-Pliocen 
(Chatham Islands). 


ALLAN (R.S.), 1932. Tertiary Brachiopoda from the Chathar 
Islands. Trans. N.Z. Inst., 63, 16. 


Name used for «soft bryozoan limestone» at Whenuatar 
Peninsula, Pitt Island, with Neobouchardia minima (Thomson 
and by implication for similar sediments on the main Chath 
Island, near Te Whanga Lagoon, but not otherwise defined. TF 
Chatham Island limestones are now known to include both Plic 
cene and Eocene members. 


(C.A. FLEMING). 


TEWKESBURY FORMATION ........... Lower Pleistocer 
(North-west Wellington). 


FLEMING (C.A.), 1953. The Geology of Wanganui Subdivisio 
N.Z. geol. Surv. Bull. 52, 156-9. 


Blue-grey marine sand, silt, mudstone and lenticular shel 
conglomerate (90 ft) at the base of the Maxwell Group (Nuki 
maruan Stage, Marahauan Substage) lying between the Nukuma'i 
Brown Sand and the Lower Maxwell Formation, in the Wangi 
nui Basin. The shelly lenses contain shallow-water Mollus 
(c. 100 species), fossil podocarp wood, and, locally at Nukuma 
and Hunterville, fossil bird bones (3 species of moa and t 
extinct goose Cnemiornis septentrionalis Oliver). Named from f 
obsolete name for Maxwell Railway Station, 3 miles E from t 
type locality, coast E of Nukumaru Beach. 


(C.A. FLEMING). 


THAMES-TOKATEA GROUP. 
(Coromandel Peninsula). 


McKay (A.), 1897. Report on the Geology of the Cape Colvi j! 
Peninsula, Auckland. App. J. House Repres. N.Z. C-9, Sess. 2, | 
49-55. ' 


McKay (1897) divided the Tertiary andesitic volcanics of Ce! 
Colville Peninsula into three - the Thames-Tokatea, Kapani 
and Beesons Island groups (in order of ascending age). I) 
differentiation of Kapanga from Thames-Tokatea, however, l. 
gely depended upon exposures at Tokatea Hill, and he la’. 
admitted (Sortas & McKay, 1905, 44-45) that these had bel. 
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rongly referred to the Thames-Tokatea Group. They should 
ave been referred to one of his « Paleozoic » formations (pre- 
umably his Te Anau Series, see Tokatea Hill Formation), and 
ius « the most radical distinction between Thames-Tokatea and 
apanga groups was lost». Although McKay persisted in his 
weefold division, even after this admission, subsequent authors 
lopted a twofold subdivision and referred all Tertiary andesitic 
lcanics (older than Beesons Island Group) to a single forma- 
on, Kapanga Volcanics (q.v.). The name Thames-Tokatea Group 
as been discarded. 


(D. Kear). 
HIRD PERIOD VOLCANICS. 
| See: WHITIANGA GROUP. 
IGER HILL, SANDSTONE ......-sc-.ne.. Upper Eocene 


(Northland). 
| Morean (P.G.), in Suter (H.), 1921. Lists of New Zealand 
*rtiary Mollusca. N.Z. geol. Surv. pal. Bull. 8, 101 (table only). 
Named from Mount Tiger, Whangarei S.D. Marine glauco- 
Gie sandstone passing down into conglomerate; a member of 
= Whangarei Formation of FERRAR (1925b, 44, 45). 


(J. Marwick). 


ESERIES teenies 65.545 Upper Cretaceous - Oligocene 
(East Wellington). 

Onctry (M.), 1935. Eketahuna Subdivision. N.Z. geol. Surv. 
n ann. Rep., 4 (map). 

Local name used in Eketahuna district for beds elsewhere 
ipped as Mangatu Group (q.v.). Later, similar beds in Danne- 
tke district were called Whangai Argillite (q.v.). 

(J.T. Kinema). 


EOR BEDS E S eases eile ohana E cco On Lower Eocene 
| (Chatham Islands). 

| BRIGHTON (A.G.), 1929. Tertiary Irregular Echinoids from the 
latham Islands, New Zealand. Trans. N.Z. Inst. 60, 308-319 
priori Series). 

BricHTon used Tioriori Series, based on unpublished work 
R.S. ALLAN, for fossiliferous tuff at Waikaripi, cliffs S of 
less Station, Chatham Island, but the name is derived from 
iori, N coast of Chatham Island, where fossiliferous sands 
in Notostrea tarda (Hutton) and Mangaorapan (Lower 
iene) Foraminifera (FINLAY & Marwick, 1947, 231). 

| (C.A. FLEMING). 


14 
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TITIOKURA BEDS fees cece ets kerr oter = Upper Mioce 
(Hawkes Bay). i 
McKay (A.), 1887. On the Geology of East Auckland and 

Northern District of Hawke’s Bay. N.Z. geol. Surv. Rep. ge 

Explor. 1886-87, 18, 185-208. 


Local name used by McKay for beds on the Napier-Tat 
road (Mohaka Crossing), conformably underlying the Te Whi 
Limestones, thought to be equivalent to the Tawhiti Beds of mi 


northern areas. (C.A. FLEMING). 


TITIRANGI SAND Wee aa E re Lower Pleistoc 
(Chatham Island). 


Marwick (J.), 1928. The Tertiary Mollusca of the Chath 
Islands, etc. Trans. N.Z. Inst. 58, 438 (Titirangi Series). 


Loose brown richly fossiliferous shallow-water marine si 
(c. 50 ft thick), unconformably overlying Eocene bryozoan lit 
stone at Titirangi Bluff, on the S shore of the NW extensior 
Te Whanga Lagoon, Chatham Islands. Marwick listed 38 spe 
of Mollusca of which Venericardia martini, Amphidesma pori 
tum, Tawera marthae, Eumarcia plana, Eucominia ellisoni 
Zeatrophon mutabilis (all of Marwick) are common and chaz 
teristic, and correlated the formation with the Nukumar 


Stage. (C.A. FLEMING). } 


TOKAMA MUDSTONE ......... Upper Oligecene - Mioc 
(North Canterbury). 


Mason (B.H.), 1941. The Geology of Mount Grey Dis : 
North Canterbury. Trans. roy. Soc. N.Z. 71, 120-122 (Toki 
Series). 


Blue-grey sandy mudstone, muddier towards base and sani 
towards top, exposed in East and West branches, Grey Ril 
shell-bed at top. The Tokama Mudstone conformably ove% 
the Whiterock Limestone or, in its absence, the « Grey Mal 
Foraminifera from the base are Otaian, and from the top Waia 
The shell-bed at the top contains Austrodosinia cf. magna di 
ton), Polinices huttoni von Ihering, P. intracrassus Finlay, | 


more rarely Zelandiella fatua (Finlay) and Z. aff. subno' 


(Hutt.). (R.P. Succate) | 
TOKARAHIT. GROUP beak Geen Middle - Upper Eol 
(Otago). 


Gace (M.), 1957. Geology of the Waitaki Subdivision. 
geol. Surv. Bull. 55, 28. i 


Fossiliferous and generally glauconitic sand and si j 
Bortonian-Kaiatan age in NE Otago. See: Tapui Glauco 
Sandstone; Raki Siltstone. The Tokarahi Group was set u 


; 
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mphasize the contrast between the strata it contains and the 
tighly quartzose sediments of the underlying Fuchsia Group 


g.v.). (M. Gace). 


OKATEA HILL FORMATION (SERIES) .. Permian-Jurassic 
(Coromandel Peninsula). 


FRASER (C.) & Apams (J.H.), 1907. The Geology of the Coro- 
andel Subdivision, Hauraki, Auckland. N.Z. geol. Surv. Bull. 
.s.) 4, 46-46. 

McKay (in Sottas & McKay, 1905, 34) first subdivided the 
e-Tertiary rocks of the Cape Colville Peninsula into three. 
e lowest unit, correlated with the Te Anau Series of the South 
and and classed as Devonian without fossil evidence, was sub- 

uently renamed Tokatea Hill « Series» by FRASER & ADAMS 
507). 

Type Locality: Tokatea Hill, Coromandel. This formation 
sists of unfossiliferous greywacke and argillite, with contemp- 
“neous acidic volcanics, and numerous intruding porphyrite 
d diorite dykes, considered (p. 49) to be coarser than those 
åtruding the younger pre-Tertiary rock units (Moehau and 
[anaia Hill). This and the absence of contemporaneous volcanics, 
ved to distinguish Moehau (q.v.) from Tokatea Hill rocks, 
Eilst the Manaia Hill Group unconformably overlies the latter 
E of Coromandel (p. 41). 
Subsequent work has added little to the above, except that 
SASER (1910) mapped the formation in the adjoining Thames 
#sdivision. (D. Kear). 


PKOMAIRIRO LIMESTONE ............ Middle Oligocene 


‘Hector (J.), 1878. Appendix I. [List of Fossil Localities]. 
. geol. Surv. Rep. geol. Explor. 1877-8, 192. 

Hector used the name in lists, without explanation, for the 
id now called Milburn Limestone. (H.J. HARRINGTON). 


KOMARU FORMATION (SERIES) ....... Upper Miocene 
(East Cape Peninsula). 

_ ONcLEY (M.) & MacpuHerson (E.O.), 1928. The Geology of the 
aiapu Subdivision. N.Z. geol. Surv. Bull. 30 (n.s.), 16, 45-8. 

' The name was proposed for beds corresponding to McKay’s 
87c) Tawhiti Series (q.v.) but not to Hector’s original Tawhiti 
ies (1877), forming the hill tops at Tawhiti, Tokomaru Bay, 
moe Ridge, etc. It is massive or poorly bedded sandstone, 
erally unfossiliferous, 1,000 ft thick, unconformably overlying 
er beds, and gently folded. Marwick (1931) correlated the 
omaru Series (equated with Ormond Series, q.v.) with the 
anaki Series; it contains Tongaporutuan and Kapitean fossils. 
Lay & Marwick (1948) modified the name to Tokomaru 


ation. (C.A. FLEMING). 


sh 
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TOMS CONGLOMERATE i. aceon iene Lower Pleistoce 
(North-west Wellington). 


Te Punca (M.T.), 1952. The Geology of Rangitikei Vall 
N.Z. geol. Surv. Mem. 8, 13, 17, 18. 


Rusty orange-coloured conglomerate (30 ft) composed of w 
rounded (many flattish) greywacke pebbles (up to 7 in.) anc 
few pebbles of South Island rocck types, rudely stratified throug 
out and well sorted in places. Overlies a shellbed with abundi 
Austrovenus stutchburyi (Gray), and overlain by 60 ft of ric! 
fossiliferous sand with many lenses of shell grit. Toms Cong 
merate lies 2,600 ft above the base of the Upper Rangitikei F 
mation (Castlecliffian). | 

Type Locality : below Toms Trigonometrical Station, Onepi{ 
Correlated by FLEMING (1953c) with the basal conglomerate of § 
Seafield Sand of Wanganui. 


(M.T. Te Punaa). | 


TONGAPORUTUAN STAGE ............... Upper Mioc | 


Marwick (J.), 1924. The Tertiary and Recent Naticidae i 
Naricidae of New Zealand. Trans. N.Z. Inst. 55, 546 (table). | 


The Tongaporutuan is the lower stage of the Taranaki Ser 
overlying Waiauan and underlying Kapitean. Marwick (19) 
the first to use the term, included it in a table of New Zeal} 
stages without definition, obviously for the period of time } 
presented by the Tongaporutu Beds of Grance (1927b) iri 
Taranaki. ALLAN (1933), after reviewing the evidence, propa 
a Taranakian System to include the Tongaporutuan and Ureni 
stages. Fintay & Marwick [1940, 81 (table), 122] adopted § 
proposal but later [1947, 229 (table) ] abandoned the Urem 
(q.v.), including the Urenui beds in the Tongaporutuan. Fin) 
(1947a, 280) classed the Urenui beds as Upper Tongaporutuan# 
admitted difficulties in correlating the Urenuian Bolivina bi 
welli microfaunas with Upper Miocene elsewhere in New Zeal§ 
The subsequent discovery of Bolivina barnwelli in the Upper Hi 
gaporutuan of the E coast of the North Island may eventul 
provide grounds for re-establishing the Urenuian as a stagi 
substage of the Tongaporutuan. 


Microfauna : The lower limit of the Tongaporutuan is malt 
primarily by the entry of Bolivinita quadrilatera (Schwa 
Other entrants are: Gaudryina kingi Parr, Bolivina aff. albati 
Cushman, and Notorotalia hurupiensis Vella. Tongaporu®: 
microfaunas typically include abundant Karreriella cylin 
Finlay, Haeuslerella morgani (Chapman), Siphogenerina pof 
Fin., Plectofrondicularia pohana Fin., P. fyfei Fin., Notoro! 
taranakia Vella, Globorotalia aff. menardi d'Orbigny and Cil 
des deliquatus Fin. Many Oligocene and Miocene species Cae 
in the Tongaporutuan for the last time: Textularia miozea 
Bulimina miolaevis Fin., B. truncanella Fin,. B. senta Fin., 1| 
vina lapsus Fin., Rectobolivina parvula Fin., Planulina cal 


pe 
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(Fin.), Cibicides novozelandicus (Karrer) and Cassidulina cuneata 
Fin. A few species appear to be restricted to this stage : Massilina 
subaequalis (Parr), Bolivina barnwelli Fin., Rectobolivina hanga- 
roana Fin., and Bulimina mapiria Fin. 
On the east coast of North Island three microfaunal divisions 
4 the Tongaporutuan seem to hold. Lower Tongaporutuan is 

arked by the incoming of Bolivinita quadrilatera, sometimes 
ccompanied by Loxostomum truncatum Fin. and Bolivina lutosa 
oth persisting from Waiauan. In the middle Tongaporutuan, 
olivinita pohana Fin. appears. Entry of Bolivinita compressa 
in., Rectobolivina striatula Cushman, R. hangaroana Fin., rare 
olivinita pliozea Fin. and abundant Bulimina mapiria Fin., 
arks the upper Tongaporutuan. 

The microfauna of the Urenui beds (Textularia miozea Fin., 
olivina barnwelli, absence of Bulimina aculeata d’Orbigny which 

ters in the Kapitean) has close affinities with the Tongaporu- 

an especially as B. barnwelli has been found in an Upper Ton- 
aporutuan microfauna in Waikohu S.D. north of Gisborne and 
s been recorded by FIntay (in Litim, 1953, p. 143) from the 
Jpper Tongaporutuan of Dannevirke Subdivision. The difficulty 
# consistently distinguishing B. barnwelli from the ancestral 
8. lutosa Fin. (Upper Southland Series - Lower Tongaporutuan) 
liminishes the usefulness of these forms as index fossils. 


la 


Macrofauna : Lower Tongaporutuan Mollusca cannot be dis- 
guished from those of the Waiauan, and include as charac- 
ristic forms Struthiolaria (Callusaria) callosa Marwick, S. prae- 
untia Marw., and Zelandiella fatua (Fin.). Tongaporutuan 
“ellusca lack representatives of several Middle Miocene genera 
Ainnites, Solecurtus, Turia, Hedecardium) and have distinctive 
=-ms in several persistent lineages (Manaia, Sectipecten, Marama, 
(2acolpus, Polinices, Neocola). In the Upper Tongaporutuan 
g Urenuian ») several new lineages are recorded for the first 
me (Hartungia, Pelicaria, Ellicea, Waitara) and Struthiolaria 
~allusaria) obesa Hutton succeeds S. (C.) callosa. Tongaporutuan 
munas differ from those of the Kapitean in the presence of the 
billowing forms: the genera Myrtea, Bartrumia, Periploma, Ma- 
matica, Euspinacassis, Pakaurangia, Falsicolus, Hiwia, Gemaspira, 
Vaihaoia, and the species Struthiolaria (C.) callosa Marw., and 
. praenuntia Marw., and in the lack of the distinctive Kapitean 
irms of Sectipecten and Austrofusus. The best-known Tongapo- 
ttuan fossil localities are those of North Taranaki (e.g. Tirangi 
fream) and Palliser Bay (Hurupi Creek). 


Distribution : A broad belt of Taranaki Series extends across 
rth Taranaki from Urenui and the Tongaporutu River on the 

st, E almost to National Park. Tongaporutuan fossils occur in 
upper part of the Mohakatino Formation (andesitic tuffaceous 
mdstone), in the Tongaporutu Formation (sandstone and silt- 
Dne with concretionary bands) and in the unconformably over- 
ling Urenui Formation (sandstone and mudstone with a basal 
nglomerate) totalling over 3,000 ft. Southwards, Tongaporutuan 


E 
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(Tongaporutuan Stage, continued) 


beds disappear under younger sediments. Midhirst No. 1 Wi 
penetrated at least 2,000 ft of Tongaporutuan beneath a cov 
of 3,500 ft. . 

Along the E side of North Island, Tongaporutuan is w) 
developed. In Gisborne-East Coast district the Tokomaru Fort} 
ation and thick tuffaceous sandstones comprising the Mapiri aj 
Poha formations are partly Tongaporutuan. } 

Further S, a long strip of Tongaporutuan runs from Nul} 
ka N to Hangaroa and then SW past Lake Waikaremoana to m) 
the Mesozoic greywacke SW of Te Pohue. Mahia Peninsula 
formed partly of Tongaporutuan banded siltstone and sandsto¥% 
In S Hawkes Bay Tongaporutuan massive siltstone and alterni 
ing sandstone and siltstone attain a thickness of 10,000 ft in lo} 
basins. Up to 2,000 ft of sandstone and mudstone in Dannevii 
Subdivision, tuffaceous in the lower part and containing Tong 
porutuan fossils, have been mapped as Mapiri Formation. Sir 
lar beds in Eketahuna Subdivision continue as a SW-trend 
strip through E Wairarapa. In the NW corner of Palliser Bay, § 
to 1,500 ft of mudstone with coarse greywacke conglomerate) 
the base (Hurupi Formation) are Lower Tongaporutuan. Ff 
blue-grey mudstone overlying the Hurupi Formation contak 
Middle and Upper Tongaporutuan Foraminifera. H 

On the W coast of the South Island part of the Blue Botti 
Formation is Tongaporutuan. The most northerly occurrence 
just S of Karamea where Little Wanganui River crosses a bré 
belt of Tongaporutuan blue-grey fine sandstone over 1,0001 
thick, overlain by Kapitean. At Cape Foulwind, a good sect) 
exposes blue-grey micaceous siltstone and sandstone with a Ti 
gaporutuan microfauna and the mollusc Austrofusus cliftoner 
conformably overlying Waiauan and underlying Kapitean. Fr 
the coast, a belt of Tongaporutuan (c. 400 ft thick) extends Si 
a syncline W of Paparoa Range, apparently grading down if 
Waiauan. E of Paparoa Range, Tongaporutuan may be repi 
sented in the upper part of the poorly fossiliferous estuarine ij 
lacustrine mudstone, sandstone and coal comprising the Longtf#f 
Formation (6,000 ft). S of Greymouth, up to 780 ft of Tonga's 
rutuan siltstone and overlying thin greensands are exposed if 
number of the W flowing streams crossing the Brunner a 
cline, e.g. Kapitea Creek (overlain by type Kapitean), Cocke 
and Eight Mile Creeks. | 

Tongaporutuan sediments were formerly widespread in Mal 
borough and N Canterbury but no marine Taranaki Series 
found in the remainder of Canterbury or Otago. In E Marlb) 
ough, Tongaporutuan Foraminifera have been collected from “ 
Medway Formation, sandstone, conglomerate and mudstone ov - 
lying a basal conglomerate resting unconformably on Mesoi's 
greywacke, the whole 6,000 ft thick. Farther S, micaceous saj 
stone and siltstone with Tongaporutuan Foraminifera crop ou) 
the headwaters of Mason River. Tongaporutuan mudstones 4 
exposed at Gore Bay, overlying Southland Series, and sevo 
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hundreds of feet of Tongaporutuan banded siltstone have been 
measured in the lower Hurunui Gorge. Part of the Greta beds in 
‘Motunau district is probably Tongaporutuan. 

In W Southland, several hundred feet of Tongaporutuan blue 
grey massive sandstone and mudstone with a basal conglomerate 
e preserved in synclines in the Wairaurahiri and Waiau valleys. 
ongaporutuan micaceous siltstone overlies type Waiauan in the 
Clifden section. 


Climate : Persistence of many Foraminifera from the earlier 
| Miocene and the striking resemblance of Tongaporutuan micro- 
faunas to their Miocene counterparts in the Indo-Pacific strongly 
Suggest that the warm early Miocene climate continued during 
| Longaporutuan time. 


Correlation : As the Waiauan (last orbitoids, Cycloclypeus 
‘mdopacificus var. terhaari Tan) appears to be the equivalent of 
the Indonesian upper «f» stage, the Tongaporutuan must be 
japproximately equivalent to « g» stage. The first appearance in 
the Tongaporutuan of Bolivinita quadrilatera (Schwager) which 
appears in « g» stage or possiby in the top of «f» stage Indo- 
mesia, supports this correlation. The Tongaporutuan is therefore 


(N. de B. HORNIBROOK). 


CONGAPORUTU FORMATION (SERIES) .... Upper Miocene 

= (North Taranaki). 

_ GrancE (L.I.), 1922. Ohura Subdivision. N.Z. geol. Surv. 16th 

gin. Rep. (n. s.), 7. 
= The term Tongaporutu «Series» was introduced with only 
£ few words of description, elaborated by GraNncE (1923, 7, and 
1$27b, 27-31) and by HENpERSON & ONGLEY (1923, 49-51). The 
ast between Kawau and White Cliffs, Mimi S.D. (GRANGE, 
1$27b), although not so designated, can be taken as the type 
@cality; the sequence is as follows (youngest at top) : 

(1) Argillaceous sandstone and arenaceous mudstone contain- 
ing thin sandstone bands (400 ft). 

(2) Mudstone (170 ft). 

(3) Sandstone grading laterally to argillaceous sandstone 
(100 ft). 

(4) Conglomerate (2 ft). 

(5) Mudstone (100 ft). 

(6) Evenly bedded sandstone and argillaceous sandstone 

(300 ft). 

_ (T) Massive sandstone containing a few bands of mudstone 
(up to 20 ft thick) and streaks of carbonaceous material 
(300 ft). 

M Volcanic ash similar to that in the Mohakatino Formation 

v.) occurs (GRANGE, 1927b; HENDERSON & ONGLEY, 1923). 
In Tongaporutu-Ohura Subdivision there is no sign of dis- 
(\nformity with the underlying Mohakatino Formation. At Kawau 


E, 
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Island, however, HENDERSON & ONGLEY (1923) described a sha’ 
break between the basal massive brown sandstone and the near 
parallel Mohakatino Formation below. « Here the rock change 
abrupt, and faults that disturb the lower beds do not extend abo 
the contact ». 

The formation is confined to a central belt across Taran 
Province continuing as far as National Park in N Wellingt) 
Province. | 

(J.C. ScHOFIELD). 


TONGARIRO ANDESITES ........... Pleistocene-Holoce? 
(Tongariro National Park). | 


Grano (L.I) & Writ1amson (J.H.), 1933. Tongariro Subdivi 
ion. N.Z. geol. Surv. 27th ann. Rep. (n.s.), 19 (map), 20. 


Type locality : the volcano Tongariro in Tongariro Natio 
Park. Grance & WILLIAMSON mapped Tongariro Andesites ¿i 
Ruapehu Andesites as one unit, including the rocks of Ruape 
Hauhungatahi, Ngauruhoe and Tongariro. GRANGE, WILLIAMS 
& Hurst (1938) used the formations Tongariro Andesite and Ti 
gariro Basalt, and included in addition flows from Kakaramea & 
Tihia. Flows from Pukekaikiore and Red Crater, Tongariro, w 
mapped as Tongariro Basalt. Chemical analyses of Tongai 
Andesite from Ruapehu have been published by OLiver (1% 
29). They are predominantly hypersthene andesite. Recent fl 
from the volcanoes Te Mari, Red Crater, Ngauruhoe and Ruap® 
are included in this formation. (D.R. Greca). 


TONGARIRO ASH .............. Late Pleistocene-Holoc 
(Tongariro National Park). 


GRANGE (L.L.), 1931. Volcanic Ash Showers. N.Z. J. Sci. Te | 
12, 235. l 


Dark-brown andesite shower or showers from Tongariro Wi 
cano, underlying Taupo Pumice. Tongariro Ash had been ci 
cribed but not formally named by GraNnce & WiuiaMson (1 
12). GRANGE (1931, 235-6, 240) named it Tongariro Shower, «€ 
cribed its distribution and gave four chemical analyses. Baume 
(1954, 459, 466) quoted a carbon isotope age of 9,000 years 
an ash correlated with Tongariro Ash. As a soil, the ash has ti 
described in N.Z. Soil Bureau Bull., 5 (1954). | 

(D.R. Greco). |i 


TOPFER FORMATION sonene ae wists ? Lower Cretacel 
(South-west Nelson). | 


SucGaTeE (R.P.), 1957. The Geology of the Reefton Subdivi 
N.Z. geol. Surv. Bull., 56, 37. 


Conglomerate, sandstone, siltstone, and thin coal sef. 
locally associated with volcanic conglomerate and tuff, pool} 


| 


Plant microfossils include Gleichenia aff. circinata (Swartz) 
Christen, Microcachryidites antarcticus Cookson, Podocarpidites 
ef. ellipticus Cooks., P. otagoensis Couper, and P. microreticuloid- 
atus Cooks. No angiosperms have been recorded. Age: « possi- 
bly Albian » (Couper in Wetiman, 1955a, 108), but more recent 
plant microfossil studies suggest Neocomian age. 


F 


{ (R.P. SUGGATE). 


mesOUSE GRAVELS ......ossccsrecs.a Late Pleistocene 
(Marlborough). 

| We.iman (H.W.), 1955. Pleistocene and Recent Deposits of 

Wew Zealand. Trans. roy. Soc. N.Z., 82, 910-1. 

Not defined; gravels, eroded so that only a few flat-topped 

Pesiduals remain; these WELLMAN considered were deposited as 

utwash in the Wairau Valley during the Penultimate Glaciation. 


(R.P. SuaeaTe). 


TOREHINA FORMATION (SERIES) ............ Oligocene 
| (Coromandel Peninsula). 


| Fraser (C.) & Apams (J.H.), 1907. The Geology of the Coro- 
Sandel Subdivision, Hauraki, Auckland. N.Z. geol. Surv. Bull. 
E s.), 4, 53-8. 

_ Fraser & Apams proposed the name Torehine « Series » for 
fata that crop out near Torehina Point (misspelt « Torehine »). 
e formation consists of fluviatile and estuarine conglomerate, 
radstone, and shale, with coal seams, overlain by younger ma- 
ine beds (marly sandstone, calcareous sandstone, and limestone). 
folated areas of this formation were recorded throughout N Cape 
Neiville Peninsula. 

| More recent work (BrotHERS & Mason, 1954, 193-8; KEAR, 
055, 111-2) has added detail to the above. The lower carbona- 
ous beds range from 0 to 50 ft in thickness, and the marine 
feds, of Duntroonian age for the lower 150 ft, range up to 325 ft 
# thickness. (D. Kear). 


w 


E ES EATES Veneet ia E ARE ? Triassic 
‘| Gordon (H.A.), 1890. Explorations, South Westland. Append. 
Rouse Repres. N.Z., C-3, 1890, 96-7, map. 

4 Alternative name for Mount Torlesse Annelid Beds (q.v.). 
(G.W. GRINDLEY). 


WTARA LIMESTONE ...................-. Upper Eocene 
_ (Otago). 
A Gace (M.), 1957. Geology of the Waitaki Subdivision. N.Z. 
. Surv. Bull., 55, 39. 
Y 
p 5 
k, 
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(Totara Limestone, continued) 


The term « Totara beds » appeared as a « nomen nudum » 
a table of formations (HEcToR, 1884a) but its intended applicati 
is unknown. « Totara Formation » was introduced in an ung 
blished manuscript by Dr. D.A. Brown for Oamaru buildir 
stone as developed in northern Moeraki Subdivision near Kak 
nui. GacE adopted the term Totara Limestone in a similar sen 
citing as type locality a well-exposed coastal section at the mot 
of Shirley Creek, near « Old Rifle Butts» S of Cape Wanbri 
Oamaru. The formation undoubtedly embodies the beds origine 
described by Mantett (1850) under the name « Ototara Lin 
stone > (q.v.), but because of the subsequent involved history 
this term and its use as a stage-name (Ototaran, q.v.) a n 
name was held advisable. The original locality at Ototara is n 
known as Totara, which supplied a convenient substitute. 

Gace divided the Totara Formation into a main por 
(Weston Member) and a local variant (Maheno Marl membi 
Weston Member is massive, soft, grey or yellowish-grey pc 
zoan limestone, pure or with basaltic tuff and pebbles as the : 
impurity. Local chalky lenses contain sponge spicules. Mah 
Marl is white or light grey calcareous silt. 

Totara Limestone is of Runangan age and contains scatte 
molluscs and lenses abounding in brachiopods. Marres (19 
described fossil penguins undoubtedly from this formation. To” 
beds locally intergrade downwards with Waiareka Volcanic B® 
and elsewhere there is angular unconformity without apprecii? 
time-significance. « Lower Oamaru stone » of Park (1918, 51 
equivalent to Totara Limestone. Restricted to the Oamaru dis‘) 
of coastal Otago from Kakanui River north to Papakaio. 


TRELISSIC-GHOUP (chaos eene erna E Lower Tert? 
(Canterbury). 


Hurrton (F.W.), 1874. Report on the Geology of the North- 
Portion of the South Island, from Cook Straits to the Ra 
N.Z. geol. Surv. Rep. geol. Explor. 1872-3, 44. l 


Ill-defined; blue sandy clay and soft yellow, grey or gis 
sandstone, basaltic tuffs, and limestone, at Trelissic Basin, M 
Brown, Culverden, etc. Hurron used the name (now obsolete} 
the upper of two divisions of the Oamaru Formation. 


(R.P. SUGGATE)! f 

TRENTHAM FORMATION 
(Wellington). 

Stevens (G.R.), 1956. The stratigraphy of the Hutt Vë 4 

New Zealand. N.Z. J. Sci. Tech. B 38 (3), 215. 


Fluviatile and lacustrine gravel, sand, silt and clay; the $ 
dimentary filling of the Upper Hutt Basin. The lacustrine jt 
attain a thickness of c. 100-150 ft and are overlain by c. 504. 


JP nt Late Pleistocene - Holo : 
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uviatile beds. Close to the valley sides, soliflual debris inter- 
ingers with the lacustrine beds. As yet, no fossils have been 
tained. 

i (G.R. STEVENS). 


UAMARINA FORMATION ............... ? Carboniferous 
(Marlborough). 


Hutton (F.W.), 1874. Report on the Geology of the North-east 
Portion of the South Island... N.Z. geol. Surv. Rep. geol. Explor. 
872-73, 30, 31. 
_ Named from Tuamarina Stream and Mountain. Phyllite, 
quartzite, and some chlorite schist in Queen Charlotte Sound 
and Pelorus Sound districts. These beds are the Foliated Schists 
and Coarse Schists and Quartzites of McKay (1879, 12 and map 
facing p. 100) and the Marlborough Schist of King (1939, 555) 
and others (q.v.). Hurron considered the Tuamarina Formation 
o be unconformably overlain by the Maitai beds. 


(J. Marwick). 


‘UAPEKA GOLD-BEARING CEMENT ............. Eocene 
(Central Otago). 


Park (J.), 1932. Origin of Tuapeka Gold-bearing « Cement ». 
Ez. J. Sct. Tech. 13, 263-7. 


See: BLUE SPUR FORMATION and CLUTHA MORAINE. 


MMMEPEICA SERIES ...........-.ecensdins Upper Paleozoic 
(Otago). 

_ Marsma (P.), 1918. The Geology of the Tuapeka District, 
Sentral Otago Division. N.Z. geol. Surv. Bull. 19, 27-47. 


A group of geosynclinal greywackes, argillites, and schists 
derlying most of Tuapeka district in SE Otago. The greywackes 
along the SW flank of the schist and grade NE through sub- 
chistose rocks into typical Otago chlorite schist. Detailed descrip- 
bion of the north-eastward progression in metamorphic grade is 
iven by MarsHati (1918a, 30-33). He considered these beds 
arly Mesozoic in age, and extended the Tuapeka Series to in- 
lude Triassic at Nugget Point and Kaihiku Gorge, but discovery 
f Permian fossils in greywacke at Clinton (ONGLEY, 1939, 34) 
owed that the Tuapeka is older than Permian. 

Many detailed lithological and petrological descriptions of the 
Mapeka Series have been given but usually field information has 
een too poor to allow determination of thickness or structure. 
Work in the Gore Subdivision (Woop, 1956) a few miles W of 
tle Tuapeka district, showed that the beds are in general over- 
med away from the Otago Schist, are isoclinally folded on a 
foad scale, and are cut by a few large strike faults. The district 
lapped did not include foliated schists, but the highest grey- 
lackes (down to the top of the Chlorite 2 subzone) are 11,000 ft 


i. 
a 
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(Tuapeka Series, continued) 


to 19,000 ft thick. The full thickness of the Tuapeka Series 
probably to be measured in miles. 
Additional references: HEaty (1936); Hearty & Wiurerr (193' 
MacpPHERSON (1935); ONGLEY (1933a, 1940). 
(B.L. Woop). 


TUCKER COVE LIMESTONE ........... Eocene-Oligoce 
(Campbell Island). 


OLIvER (R.L.), 1950. Preliminary Report on the Geology 
Campbell Island. N.Z. Dept. sci. ind. Res. Cape Exped. Ser. Bi 
Syd: 


White, fine-grained, flaky, foraminiferal limestone, with fl 
concretions, varying from chalky to crystalline in texture, ab 
500 ft thick, conformably overlying Garden Cove Formation, 1 
conformably overlain by Shoal Point Formation. Basal beds cı 
tain broken calcareous Foraminifera and are correlated with Mi 
gaorapan (probably) or Heretaungan. Higher beds are Bortoni 
Kaiatan and Whaingaroan or (less probably) Duntroonian (w 
Uvigerina maynei Chapman and other Foraminifera). The ff 
mation thus ranges from Lower Eocene to Mid Oligocene. Tuc 
Cove Limestone is exposed at the head of Perseverance Harb: 
and on either side of North West Bay, Campbell Island. . 


(C.A. FLEMING). 


TUHA SANDSTONE cco ciacc cect OA Lower Pleistoc 
(North-west Wellington). | 


OnctEy (M.), 1946. Ground Water Resources of the Pali 
ston-Wanganui Basin. N.Z. J. Sci. Tech. B 26, 201. 


Loose or partially cemented fine to medium-grained mi 
ceous brown sand (40-60 ft), mapped by Superior Oil Co. in) 
Lower Nukumaruan Stage, from E of Rangiwahia W to Rangit# 
River (type locality, Tuha Stream, E of Ohingaiti), and last 8 
cognized as a 15 ft brown fossiliferous silty sand in the Marli 
whero River, 200 ft above the Hautawa Shellbed. The name } 
first published in a table by ONcLEYy and later described 
Te Punca (1952a, 7, 10) as a member of his Middle Rangit/f 
Formation. 

(C.A. FLEMING). 7) 


TUHUA FORMATION ogee ? Paleo! 
(Westland). 


Bett (J.M.) & Fraser (C.), 1906. The Geology of the H: 
ae Sheet, North Westland Quadrangle. N.Z. geol. Surv. 1 


Term applied to granite and associated rocks in Hokitika |i 
Mikonui subdivisions, named from Mt Tuhua in Hokitika su. 
vision. The granites are intrusive into the Greenland and We 
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groups and gneissic schist of the Arahura Group (q.v.), and may 
ot all be the same age. 


) (J.J. REED). 
KI SANDS A o6208 obec. hoki d Pliocene 
_ (Hawkes Bay). 


See: WAIPUKURAU SERIES. 


RANGA GREENSAND . Upper Oligocene - Lower Miocene 
(Auckland). 


Park (J.), 1886. Waitemata, Eden, and Manukau Counties. 
N.Z. geol. Surv. Rep. geol. Explor. 1885, 17, 158. 


The term Turanga Greensands introduced at the reference 
ted apparently referred to greensands exposed at Turanga and 
laungamaungaroa creeks and Howick Beach, described on pages 
1-152. There are two greensands in the area mentioned, the 
“uppermost » described as « soft greensands, interbedded with 
iarls, which contain magnetic iron», is underlain by «banded 
andstones and clays » (normal facies of Waitemata Group). The 
lowest » was described as calcareous « heavy bedded green- 
ands » interbedded with «soft banded sandstones and marls, 
peo taining numerous plant remains and layers of carbonised 
00d », and is overlain by apparently « normal » Waitemata Group 
ead, locally, by Parnell Grit. PARK also mentioned a 6 in. « grit- 
“2d » in the « lowest » greensands. 

In the same publication, ParK (1886a) correlated the Turanga 
‘reensands with the Orakei Greensand (p. 158) and with green- 
mds that overlie the Papakura Limestone in the headwaters of 
Vaikohu Creek (probably Waikopua Creek) (pp. 152-3). He be- 
eved that the sequence from Papakura Limestone through Tu- 
inga greensands, Parnell Grit up into the Howick Beds (normal 
Waitemata Group) is conformable in contrast to Hurron’s (1871a, 
(885e) and Cox’s (1882e and f) views that unconformity separates 
dhe Howick Beds and the Turanga Greensands. Hutton (1885e) 
siso differed from Park in considering that the Orakei Greensand 

i younger than, and unconformably overlies, the Turanga Green- 

ands. 
_ Fiera (1930) restricted Parx’s use of Turanga to the green- 
and horizon in Turanga and Maungamaungaroa Creeks. He de- 
tribed them as « moderately fine-grained, deep-green sandstones 
Which generally occur in thick beds with a maximum thickness 
£30 ft, but otherwise exhibit the jointing, concretionary structure 
md type of weathering on exposed faces characteristic of the 
arnell Grit. They are definitely tuffaceous but to a highly varia- 
e degree, and are usually richly fossiliferous... Under the mi- 
'oscope the more tuffaceous beds are seen to contain small but 
adily recognizable crystals or fragments of hypersthene, augite, 
lagioclase, and green hornblende, with occasional glauconite and 
‘few minute flakes of biotite ». FIRTH concluded that Turanga 
reensands are « but a finer phase of the [Parnell] Grit, and that 
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(Turanga Greensand, continued) 


the separation of the two as distinct horizons, as held by earl 
writers working on the coastal sections only, is untenable ». Fir 
separated the greensands above the Papakura Limestone in W: 
kopua Creek (Park’s Waikohu) from the Turanga Greensar 
and included them with the limestone in his basal Waitem 
beds. The differences in their foraminiferal faunas, listed by P. 
(in Firtu, 1930), justified the differentiation. Miogypsina irre 
laris in Frrtu’s Turanga Greensand suggests an Altonian age 
younger. However, determination of the stratigraphic position a 
limits of the Turanga Greensand must await more work. 


(J.C. SCHOFIELD). 


TURANGANUI SERIES ........ Upper Cretaceous - Mioce 
(Poverty Bay). 


Hecror (J.), 1877. Progress Report. N.Z. geol. Surv. Rep. ge 
Explor. 1873-74, XVII. 


The name Turanganui Series was first used by HECTOR | 
a Cretaceo-Tertiary sequence of clay, chalk marl, green sandst« 
and yellow limestone in Poverty Bay district. McKay (1887e, 2 
divided the series as follows (youngest at top) : 


1. Waikoku and — Sandy or marly, calcareous siltstones í 
Turanganui Beds greensands, with occasional harder ba 
of indurated, shelly limestone. . 


2. Mata River Beds — Chalky limestones. 


3. Wharariki Beds — Greensands, grey and blue marls i 
shales. 


McKay thought the Turanganui Beds were the same as 
lower part of the Waikohu Beds but regarded them as dist: 
because they are not closed by limestones, and because the © 
are separated by a considerable distance. 

HENDERSON & ONGLEY (1916, 8) maintained the name Tur 
ganui Series for McKay’s (1887c) Waikchu Beds, but aband 
it in 1920, proposing the following new classification of the roe 

1. Te Arai Series (for Waikohu and Turanganui Beds). | 

2: Ue Series (new name for lower part of the Turanga 

eds). 

3. Mangatu Series (for Mata River and Wharariki beds). | 


(J.T. Kinema). | 


TUTAMOE FORMATION (SERIES, STAGE, GROUP) 
(East Coast, North Island). Middle Mioc 
Onctry (M.), 1927. Wairoa Subdivision. N.Z. geol. Surv. $ 

ann. Rep., 12. H 
Although first described from Wairoa Subdivision, the ni 

Tutamoe Series was first used for the middle subdivision 

Hector’s Tawhiti Series in Waiapu Subdivision to the N (Onc 
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& MACPHERSON, 1928, 39), between the Ihungia and Tokomaru 
series. 


Type Locality : Muddy Creek, Tutamoe S.D. 

In Wairoa Subdivision, the unit was originally defined (1927) 
as a series of banded conglomerates and sandstones alternating 
with thin siltstones, and occasional thin sandy limestone bands 
etween the Ihungia Series and the Morere Beds. Later, ONGLEY 
1930a) included the Morere Beds (q.v.) in the Tutamoe, which 
hus came to lie immediately below the Mapiri Series (q.v.). 
Before the introduction of the stages of the Southland Series, 
company geologists and later Fintay (1947b, 352) used the 
term Tutamoe Stage for the Tutamoe and other beds correlated 
With the Middle Miocene on foraminiferal evidence. MACPHERSON 
(945a, 245) used Tutamoe Group for the beds in the type area. 
INLAY & Marwick (1948) and Liu (1953) adopted the form 
‘utamoe Formation. 

| Beds classed as Tutamoe Formation occur throughout the 
last Coast of the North Island, their thickness varying but 
sisually many thousands of feet. The coarse conglomeratic facies 
briginally described is absent over large areas. 

Marwick (1931, 8) correlated the Tutamoe with the Moha- 
satino and Mokau series on macrofossil evidence. The fauna is 
haracterized by thick-shelled forms (Callusaria callosa, etc.). 
the type section it has yielded Lillburnian and Waiauan 
icrofossils, elsewhere chiefly Waiauan, locally Tongaporutuan. 


(J.T. KinNema). 


1 SELLA T eae ro arn 
$ 


ESERIES STE V TS tes ates Pre-Cretaceous 


Corton (C.A.), 1916. The Structure and Later Geological 
iistory of New Zealand. Geol. Mag. 6 (3), 243. 


mn 


i The term « undermass » (originally « oldermass ») was intro- 
luced by Corron (in the sense of W.M. Davis) for geomorphic 
Vescription and applied to the mass of sedimentary rocks, pro- 
5 dly deformed in late Jurassic or early Cretaceous times, that 
i wms the skeleton of New Zealand (contrast « covering strata >», 
Motocenozoic, q.v.). Its use as a stratigraphic term has been de- 
ecated (Corton, 1951). (C.A. FLEMING). 


INL SAND or. song ous na Ss sere Lower Pleistocene 
(North-west Wellington). 

| Fremine (C.A.), 1953. The Geology of the Wanganui Subdiv- 
tion. N.Z. geol. Surv. Bull. 52, 133. Fei 

Loose sand (50 ft) grading westward into Kuranui Limestone 
Dkiwa Group), between Wanganui Valley and Upokonui Stream 
ype locality), 60 ft above the Hautawa Shellbed. 

(C.A. FLEMING). 
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UPPER CASTLECLIFF SHELLBED ..... Lower Pleistoce 

(North-west Wellington). 

FLEMING (C.A.), 1947. Standard Sections and Subdivisions 
the Castlecliffian and Nukumaruan Stages in the New Zealas 
Pliocene. Trans. roy. Soc. N.Z. 76 (3), 323. 

A 7 ft band of muddy sandstone packed with fossil Mollus 
(Ostrea, Pecten benedictus marwicki (Finlay); 100 species liste 
lying between the Shakespeare Cliff Sand and the Karaka Si) 
stone in the Shakespeare Group (Castlecliffian Stage, q.v.), Wal 
ganui and Whangaehu districts. See also FLEMING, 1953c, 237. | 


Type Locality : Castlecliff. 


(C.A. FLEMING). | 


UPPER COAL MEASURES 
Upper Oligocene - Lower Pleistocey 


Succate (R.P.) & Couper (R.A.), 1952. The Stratigrap? 
Relations and Plant Microfossils of New Zealand Coal Measuz: 
N.Z. J. Sci. Tech. B 34, 106-117. l 


A grouping of freshwater formations deposited at vari : 
times in various areas subsequent to the maximum mid-Tertid 
marine transgression. The name implied no time correlatid 
between individual formations. With increase in knowledge] 
plant fossils, the value of such a grouping, as well as of the ot | 
groupings (Lower and Middle) with which it was contrasted, ]3 
diminished, and the term must soon become obsolete. The pl’ 
microfossils were described by Couper (1953a, b). 

See also Central Otago Lignites, Coal Measures and Fre; 
water beds, Longford Formation, Maxwell Group, Moutere G 
vels, Mokau Series, Glenhope Beds, Rapanui Lignite, Old M 
Gravels. ‘ 

(R.P. SuacatE). 


UPPER KAI-IWI SILTSTONE ........... Lower Pleistoc¢ 
(North-west Wellington). i 


FLEMING (C.A.), 1947. Standard Sections and Subdivisions} 
the Castlecliffian and Nukumaruan Stages in the New Zeal. 
Pliocene. Trans. roy. Soc. N.Z. 76 (3), 320 (Upper Kai-iwi B. 
Silts). | 

Massive, fine, blue muddy siltstone and unctuous mudst 
(28 ft), at the top of the Kai-iwi Group (Castlecliffian), in Wi 
ganui District, containing scattered fossils (50 species), ec. 
formably overlying the Kupe Formation and disconforma’ 
overlain by the Seafield Sand at the base of the Shakespe: 
Group. Part of Parx’s « Kai-iwi Blue Clays ». a 


Type Locality: coast between Castlecliff and Kai-iwi. ‘= 
FLEMING, 1953c, 206-7. 


(C.A. FLEMING). | 
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PPER MOKAU SANDSTONE (BEDS) 
(North Taranaki). Lower - Middle Miocene 


3 GrancE (L.I.), 1927. The Geology of the Tongaporutu-Ohura 
Subdivision. N.Z. geol. Surv. Bull. 31 (n.s.), 17-23. 


_ The Upper Mokau Sandstone (the upper half of the Mokau 
‘Group, q.v.) in the « coal-bearing area, in upward order, consists 
of coal-measures, massive slightly argillaceous sandstone en- 
closing conglomerate, and shelly sandstone beds and argillaceous 
isandstone... In general a thick seam of coal lies near the 
‘bottom ». The coal measures contain marine sandstones and often 
Ihave a thick conglomerate at the top. Other conglomerates are 
[300 ft to 440 ft above the base of the Upper Mokau Sandstone 
[<in the Tangarakau Gorge, west of Ohura, and elsewhere. Hard 
shelly sandstone lenses are common at various horizons ». 

«In the eastern portion of the subdivision, where the coal- 
measures are absent, the upper Mokau beds usually consist of a 
geoarse pebbly sandstone about 2 ft 6 in. thick, overlain by several 
aundred feet of argillaceous sandstone ». 

Because the Upper Mokau Sandstone is more fossiliferous 
whan the Lower Mokau Sandstone it probably yielded most of 
mhe faunas studied by Fintay & Marwick (1947) who placed the 
IMokau Group (q.v.) in the Altonian (Lower Miocene). 

Upper Mokau Sandstone is evidently conformable on Lower 
#0kau Sandstone. It is confined to the N of Taranaki and 
Mellington and S of Auckland Province. 


(J.C. SCHOFIELD). 


L?PER MAXWELL FORMATION ....... Lower Pleistocene 
(North-west Wellington). 


E Fiemine (C.A.), 1953. The Geology of Wanganui Subdivision. 
Nz. geol. Surv. Bull. 52, 167. 


Non-marine sediments (c. 90 ft), sand with quarter-inch pu- 
imice pebbles, carbonaceous mudstone, current bedded muddy 
and, silt, loose sand, laminated sand and clay, thin lignite seams, 
Massive sand (perhaps aeolian), and, at the top, clay and lignite 
Nelow a well-preserved undulating land-surface, penetrated by 
ots and trunks of trees (up to 12 in. diameter), constituting the 
permost formation of the Maxwell Group (upper part of Nuku- 
Maruan Stage, Marahauan Substage) in the Wanganui coast sec- 
on. The lignite contains pollen of living plants, representing 
fothofagus-Weinmannia forest at the base, changing to Podo- 
arp-dicotyledonous forest at the top, suggesting that climate 
iiecame wetter and warmer during its deposition, but was evi- 
ently cooler than the present climate. The Upper Maxwell For- 
ation conformably overlies the Mangahou Siltstone and is over- 
lin unconformably by the Butlers Shell Conglomerate. 


Type Locality : coast for 120 ch. SE of Ototoka Stream, sea- 


{ ard from Maxwell Railway Station. 
(C.A. FLEMING). 
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UPPER OHAI GROUP. 
See: OHAI GROUP. 


UPPER PARIPARI FORMATION ......... Late Pleistocer 

(Wellington). 

ApvKIN (G.L.), 1951. Geology of the Paekakariki area of tł 
coastal lowland of western Wellington. Trans. roy. Soc. N.Z. 7, 
157-176. | 

The upper beach gravels in the Paekakariki area (cf. Low} 
Paripari Formation), derived by renewed abrasion of Te Paripéj 
cliffs and built forward as an incipient strand plain during } 
period of still-stand. Rests directly on abraded surface of Otaj 
Sandstone (q.v.). The Taupo Outwash Pumice-pebble Sand (q.2/ 
does not occur with these upper gravels as the gravels are pri 
sumed to have been raised above sea level by renewed uplift ju 
prior to deposition of the pumice sands. 

The Upper Paripari Formation is of limited lateral exte 


of Te Paripari cliffs than the Lower Paripari Formation | 
indicating a shorter period of stillstand (or very slight upliy 
at this stage. Maximum observed thickness c. 4 ft. Unfossiliferovs 


(G.R. Stevens). | 


UPPER RANGITIKEI FORMATION ..... Lower Pleistoce’ 
(North-west Wellington). 


N.Z. geol. Surv. Mem. 8, 4, 7, 11-25. 


Slightly indurated, marine, richly fossiliferous mudstone aii 
sandstone (3,450 ft), with coarse rusty conglomerate prominent 
the upper part. Rhyolitic pumice sediments form important marl]! 
beds (see Pakihikura Pumice, Potaka Pumice, Rangitawa Pumic 
Some andesitic material is also present. Pebbles of South Isle 
rock types in the conglomerates are of special significance ($ 
Te Punca, 19536, 161). Three « zones » are recognized : (1) oldes 
Barytellina anomalodonta Marwick; (2) Xymene expansus (H} 
ton); (3) Pecten benedictus marwicki (Finlay). Important fosi 


cum Oliver; Tawera wanganuiensis Marw.; Neothyris ove 
(Hutt.); Leucotina ambigua A. Adams; Zeatrophon bonneti Col- 
mann; Amphidesma ventricosum (Gray); Anadara trapeli 
(Desh.); Maoricrypta wilckensi Fin.; Dosinia wanganuiere 
Marw.; Tugali pliocenica Fin. The Mingaroa Fossil Beds, we 
Pecten novaezelandiae aotea Fleming and Stiracolpus vigi“ 
Marw., are the youngest fossiliferous strata in the Formati 
The Formation is Castlecliffian. In 1942 the writer arranged 5: 
« formation » boundaries to coincide with those of the Cast!) 
cliffian Stage. Vividly coloured fossils, many with ligaments «i 
preserved, are regarded as confirming an hypothesis that 3 


419 
ounger part, perhaps all, of the formation is Pleistocene (TE 
NGA, 1952b, 154). 

Type Locality : Rangitikei Valley. 
(M.T. Te Punca). 


; PPER WESTMERE SILTSTONE ....... Lower Pleistocene 
(North-west Wellington). 


Fiemine (C.A.), 1947. Standard Sections and Subdivisions of 


| Pliocene. Trans. roy. Soc. N.Z. 76 (3), 318 (Upper Westmere Silts). 


_ Barren laminated siltstone and fine sandstone with streaks 
fei carbonaceous silt (50 ft), grading down into fossiliferous silt- 


ts one (3 ft) with a basal Kaikokopu Shell Grit member (6-12 in.); 


tying between the Lower Westmere Siltstone and the Kupe Form- 
ation in the Kai-iwi Group (Castlecliffian, q.v.) of Wanganui 
District. Contains about 170 species of macrofossils, including the 


Searliest Pecten s. str. known in New Zealand. 


Type Locality: coast between Castlecliff and Kai-iwi, in 
“VYestmere S.D. See also FLEMING, 1953c, 197. 


(C.A. FLEMING). 


EPTON GROUP 

EPTON CONGLOMERATE 

hPTON MUDSTONE AND SANDSTONE 

We eee Upper Miocene - 
Pliocene 

(Marlborough). 


Kine (L.C.), 1934. The Geology of the Lower Awatere District, 
Marlborough, New Zealand. N.Z. Dept. sci. ind. Res. geol. Mem. 2, 
3 (Upton Series). 

| Blue-grey mudstone and brown sandstone (c. 3,000 ft) with 
hick basal conglomerate, unconformably overlying Mesozoic 
dreywacke, in the lower Awatere Valley. 


Type Locality, by tautonymy : Upton Brook. The Upton Con- 
Jemerate is perhaps more than 2,000 ft thick near the junction 
if! Medway and Awatere rivers. KınG also included the conglo- 
Maerates of White Bluffs on the coast, which unconformably overlie 
he Medway Group. The Upton Mudstone and Sandstone contains 
Wbundant fossil Mollusca and Foraminifera. The lower part is 
Rapitean [with Sectipecten wollastoni Finlay, Struthiolaria obesa 
utton) ], the upper Opoitian (with Phialopecten sp., Struthiola- 


dolerosa King). (C.A. FLEMING) 
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URENUI BEDS oeda Sele tee oie oie Upper Miocex 
(Taranaki). 


Morean (P.G.) & Grsson (W.), 1927. The Geology of tli 
Egmont Subdivision. N.Z. geol. Surv. Bull. 29, 32 (table), 33-3 


Proposed for marine claystone, sandstone, calcareous coj 
glomerate and pebbly sandstone, 2,700 ft thick, representing t} 
uppermost part of CLARKE’s Onairo Series (q.v.). Type Localit;| 
not stated, but by tautology near Urenui, whence the beds we} 
mapped N into Waitara S.D. and E into Tongaporutu-Ohura dil 
trict (GRANGE, 1927b). Their structure is simple and they dip | 
low angles. They overlie Tongaporutu Beds (q.v.) with slig) 
disconformity or unconformity, and are overlain by similar be} 
formerly classed as Waitotara Beds (now considered Kapitel 
and Opoitian in age). The Urenui Beds locally contain fosi 
Mollusca, the best known from Tirangi Stream (Ngatimaru S.[¢ 
and locally abundant Foraminifera, and are the basis of the Uy 
nian Stage (q.v.), now merged with the Tongaporutuan. 


(C.A. FLemINc). | 


WRENUIAN STAGE SOMU 2 yet. ee Upper Mioces 


HENDERSON (J.), 1929. The Late Cretaceous and Tertiã 
Rocks or New Zealand. Trans. N.Z. Inst. 60, 274, table fac. 2 


The terms « Urenui Beds» and « Urenui Group » were us) 
by GrancE for 1,500 ft of sandy mudstone, sandstone and cc: 
glomerate unconformably overlying the Tongaporutu Format. 
in N Taranaki where they are exposed in Urenui Stream ni 
the coast. Although GraNce (1927b, 32) wrote... « Fossils c% 
lected... from that part of CLarkr’s Onairo Series lying above i 
Tongaporutu beds... belong to a stage between the Waitotara/ 
and the Awamoan...» he did not formally propose a Urenui 
Stage. 

HENDERSON (1929, 274, table fac. 294) was the first to use 
term Urenuian, including it in a table of New Zealand sta; 
He gave no definition of Urenuian other than indicating in = 
table that the name referred to the period of time represen 
by the Urenui Beds. 

ALLAN (1933) proposed a Taranakian system to include T. 
gaporutuan and Urenuian as possible new stages although% 
saw <«...little palaeontological justification for subdividing 
strata in question into two units ». 1 

Fıntay & Marwick (1940, 81 (table), 89, 123, 124) accor 
Urenuian full stage rank mainly from the first appearance of : 
Mollusca Pelicaria, Heligmope, Ellicea and Waitara. Altho 
they concluded that Urenuian microfaunas were «...still d'l 
nitely Taranakian in the broad sense, and not yet Opoitian » ti 
gave no evidence to correlate the Urenuian with the Ugi 
Taranakian assemblages in the upper Mapiri beds on the Ne. 
Island East Coast. They later (1947, 229) abandoned the U- 
nuian Stage, without explanation, treating it as part of 
Tongaporutuan. 
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Fıntay (1947a, 280) suggested that the foraminifer Bolivina 
barnwelli Fin. «... may be an index species for the Urenui — 
ie. Upper Tongaporutuan », but, after discussing its distribution, 
concluded that «... the age of the beds for which B. barnwelli 
‘seems to be an index species is still uncertain ». The subsequent 
‘discovery of Bolivina barnwelli in the Upper Tongaporutuan of 
ithe E coast of the North Island (FInuay, in Liu, 1953, p. 143) 
‘may eventually provide grounds for re-establishing the Urenuian 
as a stage or substage of the Tongaporutuan (q.v.). In the mean- 
ime Urenuian Stage has lapsed from use. 


(H. de B. HORNIBROOK). 


MeewERA SERIES ..............0..0:: Lower Cretaceous 


| WELLMAN (H.W.), 1956. The Cretaceous of New Zealand. 
esumenes de los Trabajos Presentados, XX Congr. geol. internac., 


The name Urewera Series was introduced in a table to include 
Lower Cretaceous Rocks in New Zealand. (In the table, the series 
was shown to include the Coverian Stage (Albian) which is cor- 
ectly the lowest stage in the overlying Clarence Series). No 
Ssilages were named. The series included the Taitai Sandstone 
qv.) with Maccoyella magnata Marwick and Aucellina aff. pav- 
gwi Sokolov, and the underlying Mokoiwi Mudstone, with a new 
species of Inoceramus, and was correlated with the Aptian and 
#erhaps the Neocomian. The name Urewera Series is thus equi- 
alent to Taitai Series (q.v.). 

(C.A. FLEMING). 


WRUROAN STAGES ee ee Liassic 


E Marwick (J.), 1951. Series and Stage Divisions of New Zea- 
iand Triassic and Jurassic Rocks. N.Z. J. Sci. Tech. B 32 (3), 8-10. 
The Ururoan is the upper stage of the Herangi Series. 


_ Type locality : coastal section from about a quarter of a mile 
J of Arawhero Point, N for about a mile, S of the entrance to 
Kawhia Harbour, Albatross S.D., South Auckland. Its description 
was elaborated in Marwick, 1953, 22. 
The rocks are chiefly coarse-grained greenish sandstones 
focally crowded with fossils and therefore decidedly calcareous. 
there is a thin richly fossiliferous band of green calcareous mud- 
3 one near the top (HENDERSON & GRANGE, 1926a, 32). 
| Fossils : Pseudaucella marshalli (Trechmann) is preserved in 
large numbers throughout the lowest 600 ft of the type section. 
About 100 yards NE of Ururoa Point and 1,700 ft above the top 
If the P. marshalli zone, is the bed from which 3 species of Dac- 
Niylioceras have been collected, with Rhynchonella bartrumi Mar- 
Wick, Pseudolimea inanis Marw., Pleuromya urnula Marw. Spiri- 
erina radiata Hector and Chlamys wunschae Marw. occur with 
’seudaucella marshalli on Flag Hill, Hokonui Hills, Southland. 
' Correlation : Marwick (1953, 22) correlated the Ururoan with 
ite Toarcian. 


+ 
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(Ururoan Stage, continued) 


Distribution : In the North Island, Ururoan beds crop out 
both limbs of the Kawhia Syncline and at Taneatua (Bay 
Plenty). In the South Island, they crop out on both limbs 
the Southland Syncline at Nugget Point, Puerua River, Gc 
Subdivision, Hokanui Hills (Otapiri Valley), Wyndham and Tal 


tuku Bay. ; 
The Ururoan Stage is approximately equivalent to the F. 

Hill Series of Hecror, 1878b (q.v.). (J.D. CAMPBELL). 

URUTAWAN'STAGES 1 Tae aA e e a caret Cenomani 


WeLrLman (H.W.), 1956. The Cretaceous of New Zealand. F 
sumenes de los Trabajos Presentados, XX Congr. geol. interm 
Mexico, 352. 


Introduced in a table as a stage in the Clarence Series (q. 
between the Motuan and Coverian, paleontologically characteri: 
by Inoceramus n. sp. aff. crippsi Mantell, and correlated with ° 
Cenomanian. In an unpublished manuscript, WELLMAN has defir 
the type section as dark siltstone with bands of redeposited sar 
stone and a few thin bands of Inoceramus limestone (c. 1,300 
thick) with Inoceramus n. sp. aff. crippsi Mantell, in the M 
Falls section. The name is from Urutawa S.D. The type Urutaw 
lies conformably below the type Motuan and above unfossiliferi 
beds perhaps representing Coverian and Korangan. 

The only definite Urutawan fossils are Inoceramus n. sp. 
crippsi and Pseudolimea n. sp. (from its lowest horizon). 

The stage is correlated with the Cenomanian (from } 
known range of I. crippsi) and has been recognized at seve 
places in Motu and Matawai districts. (C.A. FLEMING). 


UTIKULSANDSTONE 4.4.6 26. se a a he ee Plioc« 
(North-west Wellington). 


OncueEy (M.), 1946. Ground Water Resources of the Palme} 
ton-Wanganui Basin. N.Z. J. Sci. Tech., B26, 201. 


Medium to coarse concretionary (nodular) sandstone, 1,004 
thick, in Rangitikei Valley near Utiku, conformably overly) 
the Taihape Mudstone and underlying the Mangaweka Mudst 
In Rangitikei River, the formation consists of upper and lov) 
sandstone members, separated by a sub-central mudstone mem 
(200 ft), itself locally including a 50 ft concretionary sand. "k 
Utiku Sandstone thins E to 630 ft near Taoroa and becomes un} 
cognizable in a uniformly sandy section near Ruahine Rar 
Westward it becomes finer grained and less sharply defined / 
was not traced W of Turakina River. It overlies the Opoiti 
Taihape Mudstone and is probably lower Waitotaran. FELDME’ 
et al. (1943) whose formation name ONcLEY published, descri 
the « Conglomeratic Limestone» member of the Mangaw 
Mudstone (q.v.) as the top of the Utiku Sandstone. . 


(C.A. Fremo). | 
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MN ONESERIES mars oct SK 6 Sides bis do bi es Upper Miocene 
(Marlborough). 


| HENDERSON (J.), 1929. The Late Cretaceous and Tertiary 
i Rocks of New Zealand. Trans. N.Z. Inst., 60, table fac. 294. 


A variant of Mount Vernon Gravels (q.v.). 


muer ORIA MORAINE 2.00006. cece cece Late Pleistocene 
(West Otago). 

_ Park (J.), 1908. The Geology of the Cromwell Subdivision 
Western Otago Division. N.Z. geol. Surv. Bull., 5, 33. 

~ Moraine in Kawarau River between Victoria Bridge and 
Nevis Bluff, between Cromwell and Queenstown. 


(R.P. Suacate). 


VINEGAR HILL FOSSIL BEDS .......... Lower Pleistocene 
_ (North-west Wellington). 


___Te Punca (M.T.), 1952. The Geology of Rangitikei Valley. 
PNZ. geol. Surv. Mem., 8, 7, 11. 


Fossiliferous soft sandy mudstone and muddy sandstone 
í. 50 ft) with some hard shelly limestone lenses, serving as a 
“marker near the top of the Middle Rangitikei Formation (Nuku- 
mMaruan). 


Type locality : Vinegar Hill Bridge, Hunterville. 
(M. T. Te Punga). 


WAEWAEPA SERIES ................005: ? Upper Jurassic 
(East Wellington). 


1 Onctry (M.), 1935. Eketahuna Subdivision. N.Z. geol. Surv. 
F2Ith ann. Rep. (n. s.), 4. 

. Indurated, highly fractured greywacke and argillite locally 
'ontaining Buchia. Type locality: Waewaepa Range. The rocks 
are not well exposed and their relationship with overlying and 
underlying beds is not known. Igneous dykes intersect the strata. 
Buchia specimens from Waewaepa Range resemble B. malayo- 
naorica (Krumbeck) (Upper Jurassic); others from Mangapakeha 
3.D. resemble B. extensa (Holdhaus) (Tithonian). 

(J.T. Kınama). 
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WAIAREKAN STAGE ...........2--+eeceees Upper Eoce 


THomson (J.), 1916. On Stage Names Applicable to the Divi 
ions of the Tertiary in New Zealand. Trans. N.Z. Inst., 48, 34-i 


When THomson proposed the Waiarekan Stage for « Waiare 
tuffs and Enfield-Windsor greensands = Ngapara greensands > 
the Oamaru district he made the following qualification (p. 35 
«should this stage be too large in comparison with the othe 
the Waiarekan may be restricted to the tuffs themselves, and t 
underlying Windsor and Enfield beds may be made the type. 
a new stage >. | 

Marwick (1926a, 307-316) found that the Mollusca of t 
Waiareka Tuffs are sufficiently distinctive to warrant restricti 
the stage as THOMSON suggested. 


Type locality : hillside immediately W of Lorne. 

The Bortonian and Tahuian stages were based on the Ng 
para Greensands and their correlatives the Waihao Greensar 
(ALLAN, 1926; 1927; PARK, 1918, 25). ; 

ALLAN (1938, 97) considered that « From the nature of t 
lithology one may infer that this Waiareka Tuffs assemblage ix 
facies fauna» and questioned the usefulness of the Waiarek 
Stage. 

FInuay (1939, 531) concluded from foraminiferal studies tl 
the Waiarekan was a basal zone of the Kaiatan. Judged by | 
statement « The Waiarekan has been restricted to tuffs ... a 
cannot be used as equivalent to Kaiatan » after his revival of 1 
Kaiatan Stage a few lines earlier, FINLay evidently considered t 
rather special micro- and macrofaunas of the Waiareka Tufis 
unsuitable paleontological basis for a stage. | 

Apart from the peculiar facies of the Waiareka Tuffs, pc 
faunas and lack of clearly exposed sections justify FINLAY’s de) 
sion to abandon the Waiarekan but his revival of the Kaiatan, bz 
ed on the West Coal sequence, is open to objection because it w 
a move away from the ideal of a sequence of stages based | 
the succession in one district. These objections could have be 
largely overcome by adopting the Tahuian Stage (q.v.). 

Microfauna : The association of abundant Carpenteria, Mil! 
lidae, Polymorphinidae, Stomatorbina torrei (Cushman & Bi 
mudez), Glabratella crassa Doreen, Cibicides pseudoconvea 
Parr, Asterigerina lornensis Finlay, A. waiareka Fin., A. cycle 
Doreen, Amphistegina sp., Lamarckina novozealandica Dore’ 
Angulogerina elliptica Doreen, Reussella finlayi Doreen, Glo 
gerinoides index Fin., etc., indicate a post-Bortonian, war 
shallow environment. Bolivina pontis Fin., index species for 4 
Runangan, first appears in the overlying Totara Limestone. | 


Macrofauna : The 27 species of Mollusca listed from the ty 
locality by Marwick (1926a, 310) include Serripecten onticliall 
Nemocardium semitectum, Agathirses senex, Spirocolpus tophin 
all of Marwick. Few have been recorded elsewhere. | 


(N. de B. HORNIBROOK). 
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|WAIAREKA VOLCANIC FORMATION ...... Upper Eocene 
(Otago). 


= HECTOR (J.), 1884. Progress Report, 1883. N.Z. geol. Surv. Rep. 
eol. Explor. 1883-84, 16, x1v (Waireka Tufas, Series). 
Basalt, basaltic tuff and breccia interstratified with sandstone 
jand underlying limestone at Oamaru Cape were noted but not 
named by Hurron (in Hutton & ULRICH, 1875, 55) together with 
ther eruptive rocks of the Oamaru Formation (Ototara Group). 
IUTTON recognized tuffs only beneath the Ototara Limestone, but 
[cKay (18779, 56, 58, 66) observed that volcanic rocks occur 
bove as well as below the limestone. Those underneath were the 
asis for « Waireka tufas » introduced by Hector in a stratigra- 
ic table without description, and as a local rock unit within the 
Waireka Series » of the Waipara System. Thereafter Waireka 
eries was used by the old Geological Survey as a time-stratigra- 
phic term in various parts of the South Island. (The incorrect 
spelling « Waireka » was prevalent until about 1904). ParK (1910, 
4120) listed « Waiareka tuffs and sandstones» with the Oamaru 
representatives of the Oamaru Series, the latter part of the name 
fobably referring to contemporaneous non-igneous marine beds. 
EY (1916, 20) listed the following strata composing the 
Waiareka tuffs » in the coastal area near Oamaru (in descending 
rder): fine brown tuff; tachylitic tuff (fine); diatomaceous earth; 


THOMSON (1916a, 34) introduced Waiarekan Stage (q.v.; now 
Dsolete), based on Waiareka tuffs and supposed contemporaneous 
m-igneous beds inland from Oamaru. UtTtiry (1918, 106-117, 
specially 116) presented the first correct and detailed account of 
Jaiareka and associated strata at Oamaru, confirming the exist- 
face of more than one horizon of igneous rocks. PARK (1918, 
2-6) described the non-igneous Waiarekan sediments of the 
amaru district (= Tapui and Raki formations of Gace — see 
slow) separately from Waiareka Pyroclastic Beds. Lithology, 
ssil content and stratal relations of the latter, referred to alter- 
latively as Waiareka or Waiarekan tuffs, is described in detail 
irom a large number of sections (pp. 36-50). Marwick (1926a, 310) 
resented a list of molluscan fossils from Waiareka tuffs at Lorne. 
- Brown (1938, 11) recorded basic tuffs, breccias, basalt and 
lolerite in coastal areas between Kakanui and Moeraki as Waia- 
"eka Volcanic Group. BENson (1943, 116-38) dealt exhaustively 

ith the field relations of Waiareka and Deborah pyroclastic and 
Biptive rocks, and (1944, 72-118) with their petrography and 
Mineralogy. Gace (1957) proposed that the shoreline section 
found Oamaru Cape be made the type locality for the Waiareka 
Clcanic Formation (age: Kaiatan), up to the base of the Totara 
dmestone. The formation is composed of the following rock types 
fot in consistent sequence) : 
Stratified basaltic tuff, fine to medium, reddish-brown, green 
K and black. 
_ Massive coarse basaltic tuff. 
| Agglomerate of vesicular basalt and tachylite. 
1o. 
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(Waiareka volcanic Formation, continued) 


Calcareous stratified tuffs, with molluscs and brachiopods. _ 

Calcareous agglomerate. 

Diatomite and chalk, pure or tuffaceous, the latter w 

sponge-spicules. 

Basalt dykes, sills and pillow-lavas. 
The volcanic beds are replaced eastwards by marine silts 
(Raki Siltstone) inland from Oamaru. From Waitaki Valley n 
Papakaio, Waiareka beds crop out extensively in coastal areas 
far south as Moeraki. Thickness: More than 300 ft at Oam 
Cape. 


(M. Gace). | 


WAIAUANTSTAGE S255 .d0. sce Ah ek Middle Mioc 


Fintay (H.J.) & Marwick (J.), 1947. New Divisions of 
New Zealand Upper Cretaceous and Tertiary. N.Z. J. Sci. T 
28 B (4), 235. 


The Waiauan is the topmost stage of the Southland Ser 
overlying Lillburnian and underlying Tongaporutuan. 

Fintay & Marwick defined the Waiauan as «... that par 
the section marked by the presence of Loxostomum trunca 
Finlay. The lower limit is marked also by the lowest occurre 
of Cibicides deliquatus Finlay >». 

Type locality : Clifden, Southland, where over 100 ft of fos 
iferous Waiauan sandstone resting conformably on the type I 
burnian sandstone are exposed on the E bank of Waiau Ri 
The upper part of the Waiauan is very weathered and unfos 
ferous; Tongaporutuan faunas have been collected a few n! 
away from the overlying micaceous sandstones. 


Distribution : Waiauan sandstone and sandy limestone 
out at a number of localities in the broad syncline which ruri 
up the Waiau Valley. Waiauan sandstone and siltstone are exp 
further W in the Wairaurahiri Valley. 

Along the E side of the South Island, Waiauan rocks ocevi 
widely separated localities. On Otago Peninsula a thin shelly li 
stone at Hooper’s Inlet and similar beds at Dowling Bay on 
NW side of Otago Harbour, are Waiauan. 

At Burnt Hill, Oxford, an isolated patch of Waiauan 4 
sand is preserved under a cap of basalt. In N Canterbury,’ 
«< E» Limestone of THomson (1920) and the underlying Hini! 
shell bed in the upper part of the Mt Brown Beds in the W 
Pass district are Waiauan. In East and West branches of ( 
River, shell sand at the top of the Tokama Mudstone, ben 
Pliocene Kowai gravels, produced Waiauan Foraminifera. Ini 
lower Waipara Gorge, Waiauan is represented by shell sand! 
which Foraminifera are often rare or absent except for occasi 
specimens of Loxostomum truncatum. In Mandamus-P; 
district, 30 ft of calcareous sandstone, containing the large 4 
chiopod Stethothyris epsilon and a Waiauan microfauna, is o 
lain by 700 ft of grey muddy siltstone of the same age. | 
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The Waiauan Stage is probably represented in the Deadmans 
reek Group (mudstone, sandstone and conglomerate, 1,000 ft) 
at Kekerangu, E Marlborough (MacpHErson, 1952, 269-71). On 
ne West Coast of the South Island the Southland Series, part of 
he Blue Bottom Formation, is best developed in Greymouth 
istrict where 3,000 ft of massive foraminiferal mudstone and 
andstone deposited in the Paparoa Geosyncline are exposed 
long the flanks of the Brunner Anticline, a prominent structural 
eature, extending from the Paparoa Range S through Marsden 
md Kumara to Kawhaka. Good sections are exposed in many 
-flowing streams (e.g. Fireball Creek, Whisky Creek, Eight- 
file Creek, Cockabulla Creek, etc.). The Waiauan is represented 
a Cockeye Creek by 200 ft of blue grey mudstone. Northwards, 
e middle part of the Southland Series is usually missing and 
Yaiauan deposits transgress over older beds. A N-S trending 
strip of Waiauan is exposed in the Fox River headwaters and in 
lHennifer and Dilemma creeks. In this district over 200 ft of 
Naiauan sandy mudstone and basal conglomerate overlie Pareora 
eries and underlie Tongaporutuan beds. Strips of Waiauan 
onglomerate and sandy mudstone totalling 300 ft, strongly trans- 
gressive on older Tertiary and granite, continue N, exposed in 
2 syncline near the W edge of the Paparoa Range and in sections 
à the W-flowing Totara, Little Totara and Nile rivers. At Cape 
Foulwind, thin basal conglomerate and 50 ft of siltstone with 
(he aiauan Foraminifera rest unconformably on the bored top of 
andon Series limestone. 
In Murchison district, part of 6,000 ft of poorly fossiliferous 
tuarine and lacustrine mudstone, sandstone and coal (Longford 
mation) probably belongs to the Upper Southland Series. 
Poorly fossiliferous Waiauan sandstone conformably overlies 
f.milar sandstone, probably Lillburnian, in N-S trending folds 
tossed by Kakapo, Huia, Karamea and Little Wanganui rivers, 
est exposed along the last, near the coast, conformably overlain 
y Tongaporutuan. 
_ Waiauan is probably represented, with the other Southland 
Stages, in the NE-SW trending belt of Southland Series mud- 
tone and sandstone extending throughout E Wairarapa. Along 
le E side of the North Island, middle to upper Southland Series 
eosynclinal mudstone and sandstone have been mapped widely 
is Tutamoe Formation (Lillburnian-Waiauan, locally Tongaporu- 
Man). In Dannevirke Subdivision Tutamoe alternating sandstone 
d mudstone with thin conglomerate bands is up to 2,000 ft thick 
{md mainly Lillburnian but Waiauan Foraminifera have been 
tollected from near the top. Beds mapped by Litt (1953) as 
llapiri Formation are probably partly Waiauan. In S Hawkes Bay, 
00 ft of siltstone, calcareous sandstone and Amphistegina lime- 
one containing Waiauan Foraminifera lie conformably between 
Ulburnian and Tongaporutuan beds. Tutamoe beds cover a large 
Wea in the Gisborne-East Coast district where the type Tutamoe 
ection in Muddy Creek cuts through 5,500 ft of Southland Series 
slow Tutamoe Ridge in Tutamoe S.D. 1,600 ft of Tutamoe beds 
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(Waiauan Stage, continued) 


have been measured in this section, the lower 900 ft Lillburni 
the upper 700 ft Waiauan with Loxostomum truncatum. W 
Gisborne, a strip of Southland Series, probably including Waiau 
extends from N of Lake Waikaremoana S along the E flank of 
Huiarau Range to Tarawera. 

On the W side of the North Island, a broad belt of Southli 
Series extends from Awakino, Mokau and Mohakatino rivers! 
the coast, E almost to National Park. Over 1,000 ft of tufface 
sandstone ranging in age from Clifdenian to Tongaporutuan h 
been mapped as Mohakatino Formation. One of the few defii 
Waiauan microfaunas found was collected together with the n 
tiloid Aturia n. sp. in Te Maire Stream, SW of Taumarur 
Southwards, Southland Series beds disappear beneath yo 
sediments. Midhirst No. 1 Well penetrated 800 ft of beds, pro 
bly partly Waiauan, beneath a cover of 5,400 ft of Upper Mioc: 
and Pliocene. Waiauan fossils have not been found in the N } 
of the North Island. 


Microfauna : The most characteristic Waiauan fossil is Lo 
stomum truncatum which persists throughout a considerable ra 
of facies. L. truncatum is not confined to the Waiauan as Fr 
thought (1947a, 282), but persists into the Lower Tongaporut 
in Southern Hawkes Bay and Wairarapa where it occasion 
occurs with Bolivinita quadrilatera (Schwager). i 

A Plectofrondicularia, intermediate between P. parri Fi 
and P. pohana Fin., is rather characteristic of the Waiauan 
an early form of Karreriella cylindrica Fin. frequently ocr 
together with the earliest Cibicides deliquatus Fin, Plectofror 
cularia fyfei Fin. and Notorotalia hurupiensis Vella. Siphoger 
ina ongleyi Fin. makes its latest appearance and Siphogene: 
pohana Fin. is common. On the whole, Waiauan microfaunas 
intermediate between Southland and Taranaki series faunas. | 

Undoubtedly the most unusual Waiauan microfauna occur 
Pourerere S.D., east of Dannevirke, where Trybliolepidina 
ruttent (Van der Vlerk), Cycloclypeus indopacificus var. terh 
Tan, Operculina spp., Marginopora vertebralis (Quoy & Gaima! 
Heterostegina spp., and Planorbulinella zelandica Fin. ol 
accompanied by a rich assemblage of smaller Foraminifera. } 


Macrofaunas : Waiauan Mollusca are similar to those of 
Lillburnian, with the same thick-shelled forms that charact 
the Tutamoe fauna, and cannot be distinguished from Lower 17 
gaporutuan Mollusca. The best known Waiauan macrofossil lo 
ities are Clifden (Southland), lower Waipara Gorge, Dovec 
Burnt Hill (Canterbury), Fox River and nearby localities on} 
West Coast. The first record of Zelandiella fatua Fin., [often ` 
Z. n. sp. aff. subnodosa (Suter)]. Manaia, Eumarcia thomi 
Struthiolaria praenuntia Marw., Polinices unisulcatus Marw.,. 
Penion crawfordi (Hutt.) and the last of Hinnites, Hedecard} 
Lyria and Polinella lobata Marw., are Waiauan. Olivella, 
known rarely in the Lillburnian, is not uncommon in the Waia 
Sectipecten diffluxus (Hutton) is restricted to the stage. Ste 
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thyris epsilon Allan is a characteristic brachiopod in N Canter- 
bury. 

5 Climate : The occurrence of large Foraminifera in east Dan- 
| nevirke is evidence that New Zealand was within the zone of 
| tropical waters during Waiauan time. 


i Correlation : The highest occurrence of orbitoids (Tryblio- 
_lepidina) accompanied by Cycloclypeus indopacificus var. terhaari 
Tan is strong evidence for correlating the Waiauan with the Indo- 
nesian upper «fə» stage currently regarded as approximately 
Tortonian. 


(N. de B. Hornrsroox). 


| WAIAUTOA SERIES — WAIAUTOAN GROUP .. Cretaceous 


Morcan (P.G.), 1918. Localities from which Fish-remains 
Were collected. N.Z. geol. Surv. pal. Bull., 7, 40 (table). 


Morcan’s names were proposed in a table, Waiautoa Series 
in the expression « Coverham, Waiautoa or Clarence River Series 
Albian or Cenomanian) », for beds in North Canterbury and 
Marlborough correlated with the Middle Cretaceous, for which 
«Waiautoan or Clarentian» were used in a column headed 
€ Group and Stage Names». The names were thus substitute 
mames for the earlier names Clarence Series and Clarentian 
44.0.) and have not been used again except briefly by their pro- 


(C.A. FLEMING). 


‘WAIHAO FORMATION .......... ? Carboniferous-Permian 
(Canterbury-Westland). 


— Haast (J.), 1879. The Geology of the Provinces of Canterbury 
md Westland, New Zealand (Christchurch, N.Z.), 251, 260, 279. 


_ The Waihao Formation was defined by Haast to include the 
dpartly metamorphosed rocks of the Southern Alps and Canter- 
ry. As mapped by Haast, the formation corresponds at most 
[places with the Chlorite 2 and 3 sub-zones of the Alpine Schist. 
ithe Chlorite 4 sub-zone was generally mapped as gneiss-granite 
ind the Chlorite 1 sub-zone (greywacke of Southern Alps) as 
KTorlesse Formation. Locally, Haast’s mapping did not conform 
to this definition. The Haast Valley high grade schists and gneisses 
biotite and oligoclase zones) were mapped as Waihao. The name 
faihao was taken from Waihao River in S Canterbury, not from 
Waiho River in Westland. 
a (G.W. GRINDLEY). 


)WAIHAO GREENSAND ............. Middle-Upper Eocene 
~ (South Canterbury). 

| McKay (A.), 1882. Geology of Waitaki Valley and Parts of 
incent and Lake Counties. N.Z. geol. Surv. Rep. geol. Explor. 
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(Waihao Greensand, continued) 


Haast (1879, 318) made the first mention of « calcareo 
greensands » at Waihao River, S Canterbury. McKay (1882a, 71-; 
under the heading « (e) Marly Greensand formation », « Cretaces 
Tertiary » age, described intensely dark greensands which « espi 
cially near their upper surface contain fossils loose in the sanc 
Lower in the beds, the fossils are usually in concretionary bou 
ders ». These beds, which crop out along the banks of the Waihi 
River in Waihao Basin, were said to underlie « Chalk-ma1 
= Amuri Limestone» and « Ototara Limestone», and to re 
on «Island Sandstone ». McKay referred to these beds as « Wa 
hao greensands », and so may be considered author of the teri 
Hutton (1887b, 430-3) held that the greensand lies above tl 
Waihao Limestone (= Ototara Limestone of McKay, 1882), begin 
ning a controversy which continued for more than 30 years, tl 
history of which was outlined by Arran (1927, 265-73). ALi 
described the Tertiary strata of the lower Waihao Basin, listi 
the faunas, and divided the Waihao Greensand into « Low 
greensands with an upper phosphatic band» (= part of Bo 
tonian « substage » of ALLAN); and « Upper greensands » (= pē 
of Tahuian substage of ALLAN, = Kaiatan) (pp. 284-95). (See al 
ALLAN, 1933, 88). ALLAN (1927, 267) remarked that « McKay giv 
a sequence ... which, were it not couched in the confusing termi 
ology of ihe Cretaceo -tertiary hypothesis, would still be a ve 
satisfactory description ». 

Waihao Greensand is likely to be retained as a lithozenta 
unit in the Waihao Valley and adjacent areas of S Canterbui 


(M. Gace). | 


WAIHAO LIMESTONE mtoe eee Oligoce: 
(South Canterbury). | 


Hector (J.), 1882. Progress Report, 1881. N.Z. geol. Sui 
Rep. geol. Explor. 1881, xxv. 


Introduced by name as equivalent to Ototara Limestor 
McKay (1882a, 69-70), while not describing the Waihao Lim 
stone, declared its similarity to the Maerewhenua Limesto: 
(q.v.), which in turn he contrasted with the limestone at Otota 
thus: « The Ototara stone is almost wholly composed of calc 
reous sands and small coralline bodies; the Maerewhenua lim 
stone is of coarser grain, and contains [a large] amount of gree: 
sand...» Waiaho Limestone was classified under Ototara or We 
Pass Formation, Cretaceo-Tertiary « Series >». The dispute whi 
followed concerning the stratigraphic positions and correlatio 
of the Waihao Limestone and underlying Waihao Greensand w 
summarized by Arran (1927, 265-73). In his detailed sections 
Tertiary strata in the lower Waihao Basin, S Canterbury, ALL 
(1927, 295) divided the Waihao Limestone into the following un 
(descending order) : 

(1) Fluted glauconitic limestone (on p. 301, correlated wi 

upper part of limestone in Landon Ck, Oamaru). 
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(2) Nodular phosphatic band (correlated with « the Duntroon 
greensands »). 

(3) Calcareous greensand grading into glauconitic limestone 
in the upper part. (Correlated with greensands at the 
base of the « Ngapara » limestone). 

(1) is held to be Waitakian (Gace, 1957); (2) and (3) are 

Duntroonian (ALLAN, 1938, 91, 92), 

The name is applicable only in the Waihao Basin and adjacent 
areas of S Canterbury. (M. Gace). 


va 


BPAIHEMO FORMATION .............<s2e00: Pre-Triassic 
(North Otago). 


Wi.uiaMson (J.H.), 1934. Naseby Subdivision. N.Z. geol. Surv. 
‘28th ann. Rep. (n. s.), 6 (table), 7, map fac. 18 (Waihemo Series). 


Non-fissile, unfossiliferous, indurated rocks of the Chl. 1 sub- 
dzone of metamorphism in the Kakanui Ranges, N Otago, between 
Siberia Creek and the E boundary of Swinburn S.D. The name 
probably has no age significance (cf. Hurron, 1940a, 75). 


(D.A. Brown). 


WAIHOA FORMATION. 


b A misspelling of Waihao Formation (q.v.), used by MUELLER 
887). 


'AIHOAKA FORMATION .............. Lower Oligocene 
(Southland). 


Wuett (R.W.), 1940. Orepuki Subdivision. N.Z. geol. Surv. 
Mth ann. Rep. (n. s.), 6 (Waihoka Series). 


The Waihoaka Formation, a correlative of Taunoa Formation, 
onsists of richly fossiliferous fine-grained, light blue, marly mud- 
stone, exposed on the coast for about a mile north-west of Grind- 
gone Creek, and inland in the Waiau Valley. The name is based 
m Waihoaka Creek. The formation rests directly on undermass, 
intervening coal measures being cut out locally by unconformity. 
in the lower part of the formation there are conspicuous calcar- 
vous bands along the bedding planes. The beds dip at moderate 
ingles. They are Whaingaroan to Duntroonian in age (from 


foraminifera) > (R.W. WILLETT). 


WAIHOKI SERIES ................ Upper Miocene-Pliocene 
` (East Wellington). 
Onctry (M.), 1935. Eketahuna Subdivision. N.Z. geol. Surv. 
Ith ann. Rep. (n. s.), 5 (and map). 
A name used for Upper Tertiary sediments exposed in a large 
wea east of Mauriceville, lying between Tutamoe and Te Aute 
keds. The unit is not well defined and not distinctive on paleonto- 
[gical grounds. Lithologically it differs from the Mapiri Series 
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in containing mainly sandstones and in lacking tuffaceous sed 
ments, and it differs in facies from the usually fine grained Opoi 


Series (cf. Mangatoro Formation). 
(J.T. KINGMA). 


WAIHOLA OLIVINE THERALITE SILL .......... Miocer 
(Otago). 
BENSON (W.N.), 1942. The Basic Igneous Rocks of Easter 

Otago... Trans. roy. Soc. N.Z., 72, 160-185. 


A sill injected into Lower Eocene Abbotsford Mudstone abov) 

the end of Miocene times. The rock was first described k 
Marsau (1912c, 304). f 
(W.N. Benson). 


WAIHUA -BEDS -ataie E aaa a nett eea ? Lower Pleistocer 
(Northern Hawkes Bay). ; 


Onc.ey (M.), 1928. Wairoa Subdivision. N.Z. geol. Surv. 22% 
ann. Rep., T. 


Alternating sandstone and siltstone, coarse sandstone, pebb! 
sandstones with layer of shell rock (more than 3,000 ft) separate! 
from the Ormond Beds by an erosion interval, in Wairoa distri} 
and thought to be « ? Upper Waitotaran » by ONGLEy. The Waihv 
Beds were later merged in the Ormond Beds (ONcatEy, 1930a 
They probably include Lower Nukumaruan beds. 


(J.T. KINGMA). | 
g 
WAIKAKA QUARTZ GRAVELS ................ ? Pliocen! 

(Eastern Southland). | 


Woop (B.L.), 1956. The Geology of the Gore Subdivision. N.4 
geol. Surv. Bull., 53, 87. 


The Waikaka Quartz Gravels are deeply weathered, non lign: 
tic, auriferous quartz gravels similar to the Waimumu Quar 
Gravels. They crop out at only a few places in Gore Subdivisio 
but are more extensively exposed to the north in Waikaka distric 
They unconformably overlie middle Tertiary lignite measures, a1 
overlain by the less deeply weathered Gore Piedmont Gravel 
and are considered on indirect evidence to be Pliocene. 


(R.A. CoupEr). 


WAIKAKA SERIES a n uke ? Upper Oligocen 
(Southland). 


Heay (J.), 1936. Whakaea Subdivision. N.Z. geol. Surv. 30t 
ann. Rep. (n. s.), 8. 


Argillaceous sandstones, shales, and mudstones containin 
abundant carbonaceous plant remains and commonly lignit 
seams, overlying Duntroonian marine beds (Chatton Series) i 


433 


hatton, Waikaka and Waikaia districts. The contact with the 
aarine beds is described as gradational. Woop (1956, 81) mapped 


| the beds as Gore Lignite Measures of approximately Landon age. 
(B.L. Woop). 


VAIKAREMOANA SANDSTONE(S) 
(Northern Hawkes Bay). 

SmitH (S.P.), 1877. Sketch of the Geology of the Northern 
| Portion of Hawke’s Bay. Trans. N.Z. Inst., 9, 566, 76. 

__ _SmivH applied his name to sandstone and grit forming Pani- 
| kiri and Matakuhia ranges, E of Lake Waikaremoana, later class- 
èd as Tawhiti Series by McKay (1887c) and as Tutamoe Series 
ay ONGLEY (1930a); they contain Tongaporutuan microfossils and 
| verlie McKay’s (1887c) Waikaremoana Series (q.v.). 


(J.T. KINGMA). 


E ET Upper Miocene 


WAIKAREMOANA SERIES ........ Lower-Middle Miocene 
(Northern Hawkes Bay). 


McKay (A.), 1887. On the geology of East Auckland and the 
morthern district of Hawke’s Bay. N.Z. geol. Surv. Rep. geol. 
olor. 1886-87, 18, 185, 210. 


Grey clays, gritty sandstones and dark, crumbling mudstones, 
srming the strata on the W side of Lake Waikaremoana, over- 
ving Hector’s Turanganui Series, and continuing N for 20 miles 
)-0 form the watershed between East Coast and Bay of Plenty 
‘iver. Eastward McKay’s series underlies sandstones classed as 
'zawhiti Series, which SmitH (1877) had previously named Wai- 
faremoana Sandstone (q.v.). The following « characteristic local 
eds» and correlatives of the Waikaremoana Series were cited 


jay McKay : 
Hereheretau Beds (Lake Waikaremoana district) 


Hauroto Beds (Mohaka and Tarawera valleys) 
Akuaku(a) Beds (East Cape Peninsula) 
Thungia Beds (East Cape Peninsula). 


The beds of the type area were mapped as Ihungia and 
Wheao Series by ONcLEY (1930a) Microfaunas from sediments 
mmediately W of Lake Waikaremoana are charecteristic of the 
lower and middle Southland stages (determination N. de B. Hor- 
TPROOK, 1952). The upper part of the Waikaremoana Series can 
thus be correlated with the Tutamoe Formation and the lower 
Wart with the Ihungia Formation. 
E (J.T. Krnema). 


WAIKATO COAL-MEASURES (COAL SERIES) Upper Eocene 
| (Auckland-Taranaki). 

| Hurton (F.W.), 1871. On the Relative Ages of the Waitemata 
Series and the Brown Coal Series of Drury and Waikato. Trans. 
WZ. Inst., 3, 244-9. 
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(Waikato Coal-Measures, continued) 
Hurron introduced, somewhat vaguely, the terms Waikz 
and Drury « Coal Series ». Only one was required, and since t 
Waikato is the larger coalfield, Waikato Coal-measures is t 
preferred name for the formation. HUTTON (p. 245) described t 
section at Kupakupa Mine (SW of Huntly) in detail, and t) 
must be taken as type locality. The strata were described as 230 
of sandy clay with nodules of clay ironstone, underlain by fir 
clay with ironstone nodules, and beds of coal (up to 18 ft thi 
and shale with dicotyledenous leaves. (The thickness 230 ft is pi 
bably exaggerated). | 
HENDERSON & ONGLEY (1923, 25-8) introduced the na 
Te Kuiti Series in Mokau Subdivision, and included therein b. 
coal-measures. Gace (1942, 126, 131) adopted a similar nomene: 
ture at Mangapehi. HENDERSON & GRANGE (1926, 42-5) follo 
Hutton in placing the « Coal-measures » in a separate formati 
but did not use a geographical term in the formational na 
(cf. PENSELER, 1930). Marwick (1946, 38-41) adopted HENDER 
& GRANGE’s basal marine formation — the Whaingaroa « Seri 
— and included the coal-measures in it. Past terminology 
thus been inconsistent. HuTToN’s name can be used for the be 
Tertiary formation over much of the region from Drury (cli 
to Auckland City) S to Taranaki, covering the coalfields of Dru 
Maramarua, Huntly, Rotowaro, Glen Massey and Kawhia, w. 
smaller coal areas at Whatawhata, Te Kuiti and Mangapehi. Be 
coal-measures as far S as the upper Wanganui (Fyre, 1946, 21 
12; Kear, 1952, 55-64) should be included. Throughout, the W 
kato Coal-measures consist essentially of carbonaceous mudsti) 
(frequently with common siderite concretions), fireclay, and ra! 
carbonaceous sandstone. Conglomerate, as at Mangepehi (Gi) 
1942), is not common, even in basal beds. i 
Couper (1953a, 8) classed plant microfossils from Waik) 
coal-measures as Sub-Whaingaroan. y 


(D. Kear). | 


WAIKAWA HARBOUR BEDS ............. Middle Jura: 
(Southland). 


Park (J.), 1887. On the Jurassic Rocks of the Hokonui H 
Mataura and Waikawa. N.Z. geol. Surv. Rep. geol. Explor. 18) 
87, 18, 153; 


PARK applied the name to a series of fresh-water br 
granite-conglomerate and sandstone, containing coal seams | 
plant remains, which strike ESE across Waikawa Harbour 
are folded into two synclines and a complementary anticl!) 
PARK placed the beds above the well-known plant beds | 
fossil forest of Curio Bay, and grouped both in the Mata! 
Series. ARBER (1917) listed 12 forms of fossil plant from W 
kawa including Taeniopteris vittata Brongniart and Podozam 
gracilis Arber, and assessed their age as Middle Jurassic. 
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AIKAWAU FORMATION (BEDS) . Middle-Upper Oligocene 
(West Auckland). 


HENDERSON (J.) & GraNncE (L.I.), 1926. The Geology of the 
untly-Kawhia Subdivision, Pirongia and Hauraki Divisions. 
Z. geol. Surv. Bull. (n.s.), 28, 55-56. 


_ HENDERSON & GRANGE renamed Cox’s Cardita Beds (q.v.) as 
ə Waikawau Beds, implying a type locality along the coast S 
Waikawau Stream (6 miles S of Port Waikato). The formation 
nsists of 100 ft of alternating bluish-green claystone and sand- 
me (with minor calcareous bands and some thick sandstones) 
erlain by 150 ft of massive bluish-green sandstone which fre- 
ently weathers to a soft yellowish-brown. The basal bed is espe- 
lly fossiliferous and contains the « Carditas» (Venericardia 
- christei Marw.) and Waitakian microfossils. The upper beds 
: dated as Otaian and Hutchinsonian by Foraminifera. 

The formation has not been included on published maps 
yond the coastal area between Port Waikato and Raglan, but 
kilar rocks are exposed in the Tuakau-Pokeno-Maramarua- 
sakura areas (cf. Mercer Sandstone and Papakura Limestone). 


(D. Kear). 


BecOHU BEDS (SERIES)... orse o ooa 6: ? Lower Tertiary 
(Poverty Bay). 


. McKay (A.), 1887. On the Geology of East Auckland and the 
hern District of Nawke’s Bay. N.Z. geol. Surv. Rep. geol. 
tor. 1886-87, 18, 185, 212. 


. McKay described the Waikohu Beds from the W part of 
verty Bay district as a sequence of sandy or marly, calcareous 
tones and greensands with occasional harder bands of indur- 
i shelly limestone. The beds are the upper part of his Turan- 
i Series and immediately underlie the Ihungia Beds of the 
karemoana Series. The term Waikohu Series was used by 
iDERSON & ONGLEY (1916, 8), in the type area (Waikohu Stream) 
they later proposed Wheao Series for part of these sediments. 
Xay’s Waikohu Beds probably included Eocene to Lower Mio- 
2, perhaps locally Upper Cretaceous, sediments. 


(J.T. KINGMA). 


PEOUAITI LEAF BEDS ... c.cciw. ict ees Pliocene 
(Otago). 

ARK (J.), 1904. On the Geology of North Head, Waikouaiti. 
as, N.Z. Inst., 36, 449, 422 (Leaf Bed Series). 


n Caversham sandstone, beneath the Mt Cronin Basalt of 
z (1904d) at Waikouaiti North Head, lies 6 ft of pumiceous silt 
aining leaf-impressions, covered by 18 ft of coarse volcanic 
el (basalt, trachybasalt, varied phonolites and the distinctive 
< (1904d) at Waikouaiti North Head, lies 6 ft of pumiceous silt 
ous basanite of the Second Major Eruptive Phase). The gravel 


436 
(Waikouaiti Leaf Beds, continued) 


is capped in turn by the Mount Cronin basalt of Park, correlat 
with the Third Major Eruptive Phase of the Dunedin Volcat 
Complex. | 
Also outlying residuals a mile NE (on sandstone) and 9 mi 

to SSE, between lavas of the Second and Third Major Erupti 
phases of the Dunedin Volcanic Complex. ) 
(W.N. BENSON). — 


WAIKOUAITI SANDSTONE ............ Upper Oligoce 
(Otago). 
Park (J.), 1904. On the Geology of North Head, Waikoua 
Trans. N.Z. Inst., 36, 419, 421. 


A synonym for Caversham Sandstone (q.v.). 


WAIMANGAROA SERIES ........ Upper Cretaceous-Eoe 
(Westland-Nelson). 


Park (J.), 1909. Outline of New Zealand Geology. N.Z. Mi 
Rec., 12, 340 (table). | 


Nominally introduced (1909) to accommodate the bitumin 
coal measures of Nelson and Westland. In the following y 
Park published a summarized description of the « Series » un 
sub-headings (a) Brunner coal horizon; (b) Paparoa coal hı 
zon (1910, 101-4), terms introduced about the same time 
Morgan (See Brunner Coal Measures; Paparoa Beds). 

Morgan (1911, 53-4) in proposing Mawheranui « Series > } 
the coal measures at Greymouth claimed synonymy with Pai] 
Waimangaroa « Series », but it should be noted that in addi? 
to Paparoa Beds and Brunner Beds, the Mawheranui « Serii 
included Island Sandstone and Kaiata Mudstone, both of wl) 
PARK appears to have incorporated in « Brunner coal-beds » (1) 
105). In Westport-Mokihinui Subdivision, Morcan & Bart} 
(1915, 71, 74) used Waimangaroa « Series» as an alternativ 
« Bituminous Coal Measures». Waimangaroa «Series or £) 
tem » appeared in a table of New Zealand Cretaceous and '{ 
tiary formations (Morgan, in CHAPMAN, 1918, 40, table) but « i 
tem» was omitted from later versions of this table. The terr 
now obsolete. i 

(M. Gace). 


WAIMARINO « MORAINE » 
(National Park). 


Park (J.), 1910. The Geology of New Zealand (Whitco! 
& Tombs, Ltd.), 210. 1 


Andesitic agglomerate, the product of volcanic mud-fl 
attributed to glaciation by Park, on the W limits of Waima 
Plain, near Raurimu. 


E R A: Late Pleisto ji 


(C.A. FLEMING): i 
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[AIMATEIAN STAGE, GROUP ...... Middle-Upper Eocene 


ALLAN (R.S.), 1926. The Geology of the Lower Waihao Basin, 
is. Canterbury, New Zealand. Rep. Aust. Assoc. Adv. SNI 

Proposed for the pre-Ototaran marine beds in the lower 
faihao Valley, South Canterbury, the name being based on the 
wn of Waimate. It was subdivided into Tahuian and Bortonian 
ibstages (q.v.) which were later given the rank of stages. The 
faimateian subsequently lapsed and is obsolete. 


(C.A. FLEMING). 


ENEA LIMESTONE; te armene saat ee cals oS oh Oligocene 
(Southland). 


= McKay (A.), 1892. On the prospects of finding coal on the 
ew Zealand Agricultural Company’s Estate, Waimea Plains, 
vuthland. N.Z. geol. Surv. Rep. geol. Explor. 1890-91, 21, 31-34. 


Named from Waimea River and Station near Riversdale, Cal- 
reous sandstone, 120 ft thick, on E bank of Longridge Stream. 
imdon Series. An obsolete name not used since its proposal. Also 
formally called Balfour Limestone. 


(J. Marwick). 


WIMEAMEA GROUP ..................05. Upper Eocene 
(Southland). 


Wuert (R.W.), 1940. Orepuki Subdivision. N.Z. geol. Surv. 
= ann. Rep (n. s.), 6 (Waimeamea Series). 


Blue mudstone, carbonaceous mudstones, the Orepuki oil- 
ie, and brown coal, in all c. 650 ft thick, unconformably under- 
mg Oligocene marine beds in the Orepuki district, and well- 
osed in the banks of Waimeamea River, after which they are 
med. They rest unconformably on Paleozoic basement rocks 
*ngwood Complex) which are weathered to a depth of several 
t below the contact. They fall into the Middle Coal-Measures 
posed by SuccaTE & Couper (1952) and are now considered 
er Arnold Series (Runangan ?). They are overlain by the 
puki Beds on the coast and by the Taunoa Formation in Tau- 
. and Stony creeks. 

` Details of distribution, thickness, and economic uses are given 
reports on the oil-shale by Wintett & WetiMman (1941) and 
he coal by Wıerrt (1946a). 


(B.L. Woop). 


TALCA PILLI 5, cue. 6 sciers, «0 shove E E E os Holocene 
(Taupo). 

Baumeart (I.L.), 1954. Some Ash Showers of the Central 
Ith Island. N.Z. J. Sci. Tech., 35 B, 465. 


An older member of the Taupo Ash Sequence erupted from 
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vents about 12 miles E of Lake Taupo and extending from Tay 
into W and N Hawkes Bay as an ash bed parallel to the surfac 
buried by later members of the Taupo sequence except in N 
Hawkes Bay where soils are formed on it. Consists of yellowi 
rhyolite pumice lapilli up to 8” diameter near the source, high 
vesicular, with a small proportion of solid rhyolite fragmen 
Shows regular shower banding. 
(I.L. Baumcart). 


WAIMUMU QUARTZ GRAVELS ............... ? Plioce 
(Eastern Southland). 


Woop (B.L.), 1956. The Geology of the Gore Subdivision. N 
geol. Surv. Bull., 53, 86. 


Deeply weathered, non-lignitic, auriferous quartz grave 
containing notable amounts of irregularly sorted micaceous § 
and clay, well exposed in Waimumu Stream, extending W iz 
Mataura Valley, usually less than 100 ft thick, underlying 1 
gravels of the Waimumu Terrace (WILLETT, 1948, 230). MacpHERS 
(1937) reported lignite lenses and seams in the formation ¢ 
also in the overlying « Maori Bottom » (i.e. Waimumu Terri 
Gravels), but recent work has shown that the lignites belong 
the Gore Lignite Measures (q.v.), a dominantly fine-grained | 
of beds, in most places unconformably overlain by the quartz 
gravels (Woop, op. cit., 87). 

Although no carbonaceous beds have been found in the ty 
area, Pliocene plant microfossils are known from quartz gray 
near Grove Bush about 13 miles S of Waimumu and the Waimu 
Quartz Gravels are probably of similar age. i 


WAIOMIO LIMESTONE TaT U S TNN Oligoc 
(Northland). 


HEcror (J.), 1894. Progress Report. N.Z. geol. Surv. Rep. g. 
Explor. 1892-93, 22, 12-13. 


The rock is a sub-crystalline limestone, frequently gri 
typically exposed in the Waiomio Valley. It is the same as: 
Waipu and Kawakawa limestones. All these local names h 
been replaced by the term Whangarei Limestone. 


(R.F. Hay). ! 
WAIOMIO: SHELLBED .........eses... Lower Pleistoch 
(North-west Wellington). 


Fieminc (C.A.), 1953. The Geology of Wanganui Subdivisi 
N.Z. geol. Surv. Bull., 52, 201. } 


A conglomeratic shellbed containing abundant rolled sh ; 
tuffaceous sand and some pumice pebbles exposed on the E si 
Rangitikei River, about 250 ft below the Toms Conglomer# 
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ontaining the lowest fossil Pecten recorded from the Rangitikei 
ection. Correlated with Kupe Shellbed of Wanganui. 


Type locality : Stream section, 3 chains E of entrance to Waio- 
nio farm, Onepuhi. 
(C.A. FLEMING). 


EATOMO MUDSTONE ~...........:-:--- Upper Cretaceous 
(Westland). 


Gace (M.), 1949. Trans. roy. Soc. N.Z., 77, 339 (table). 


Massive, dark-brown micaceous lacustrine mudstone up to 
ft thick overlies the upper coal horizon of the Morgan Coal 
easures in most parts of Greymouth coalfield where the lower 
al measures are known from outcrop or sub-surface data. 
ecognized only in the Greymouth district. 


| Type locality : Otto Creek, a tributary of Ten Mile Stream, 
ut more accessible continuous sections are available in coal mine 
Hits at Rewanui (Liverpool No. 2 Mine) and Roa (Paparoa Mine). 
Hacer, 1952, 30). 


Gace (1952, Table II, opp. p. 14) placed the Waiomo Forma- 
m at the top of the Lower Paparoa Group, equivalent to the 
ghest part of « (c) Lower Sandstones and Shales » of the Papa- 
Beds (q.v.) of Morgan (1911, 56). Morean did not distinguish 
cween the formations now known as Waiomo Mudstone and 
rd Siltstone (Gace, 1952, p. 31). 


(M. Gace). 


AIONEKE FORMATION ............... Late Pleistocene 
(Northland). 


Brotuers (R.N.), 1954. The relative Pleistocene chronology 
the South Kaipara district, New Zealand. Trans. roy. Soc. N.Z., 
b 681. 


Highly pumiceous silt, with local sandy facies, which occurs 
infill remnants on the sides of valleys which cut across older 
isistocene beds (Kaihu Formation, South Head Formation and 
elly Beach Formation) on the E side of S Kaipara Peninsula. 
rraces underlain by Waioneke Formation lie at various heights 
ween 15 ft to 25 ft and 45 ft to 75 ft above modern sea-level. 


(R.N. BROTHERS). 


AIOURU (REEF-BEARING) SANDSTONE ....... Pliocene 


| Fremine (C.A.), 1953. N.Z. geol. Surv. Bull., 52, 16 (Reef- 
ring Sand). 

|The name « Reef-bearing Sands Formation » was given in a 
escript report by FELDMEYER et al. (1943) to the oldest Tert- 
Beds in Wanganui Basin, which unconformably overlie 
ywacke (Hokonui System) from the N end of Ruahine Range 
along the S end of the Kaimanawa Range and extend S of 
stihi and Ohakune (where the base is hidden below volcanic 
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rocks) to the Wanganui River and westward (here grading dor 
into Upper Miocene). The geographic name, here proposed, 
taken from the village of Waiouru, where the beds are consp: 
uous on surrounding hills. The formation consists of fine, 
coarse, poorly bedded sandstone, and bedded, sometimes lan 
nated, sandy mudstone, including prominent shell-reefs, some 
which are very persistent, others local. In Moawhango River (ty 
section) the formation is 2,725 ft thick, but it thickens westwa 
The reefs thicken and become cross-bedded and conglomere 
towards Ruahine Range, where the formation laps on an irre 
ular unweathered greywacke basement. The basal beds : 
variable, consisting of fine blue-grey mudstone, coarse cro 
bedded sand and grit, grit and conglomerate, or coarse conglo! 
erate (100 ft), and locally include lignite seams. The format 
dips S into Wanganui Basin. Some of the shell-reefs, contain 
oysters and other mollusc shells, were mapped in detail by 
Superior Oil Co. in structural studies of Snowgrass and Poki 
domes, N of Taihape. In Rangitikei valley, the Waiouru R 
bearing Sandstone is conformably overlain by the Taihape Mi 
stone (q.v.). 

The formation contains plant fossils in its basal ligni 
poorly preserved Mollusca and barnacles in its shell reefs, i 
sparse Foraminifera in its finer facies, dated as Kapit 
(J.T. Kinema, pers. comm.) or undifferentiated Kapitean-Opoit 
(Desert Road). 


(C.A. FLEMING). | 


WAIPAHI ALBITE GRANITE .............. Late Paidi 
(South Otago). i 


t 


Woop (B.L.), 1956. The Geology of the Gore Subdivisi 
N.Z. geol. Surv. Bull. (n. s.), 53, 77. i 


A small body of rather altered albite granite outcrop] 
1$ miles S of Waipahi. Correlated with the Otama Intr 
Complex (q.v.). 


(D.S. Coomss). ! 


WAIPAHICGROUP 4-0 oot ee ? Carboniferous-Pern 
(Southland). | 


Woop (B.L.), 1952. Paleozoic and Mesozoic Stratigraphy |} 
Structure in Southland. Rep. 7th. Sci. Congr. Roy. Soc. 1 
107, 108. ; 


Coarse and fine tuffaceous greywacke, argillite, siltst! 
conglomerate, and vitric and lithic tuff, the lower greywa) 
commonly red-spotted and rich in hematite. At Conical 1 
and Black Hills albitic flow rocks (spilites, keratophyres, etc.) 
intercalated and at Otama the group has been invaded by a | 
cordant gabbroic sill-complex. The sedimentary rocks are 11,5! 
thick, and the volcanics 2,300 ft thick in Waipahi district. 
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The beds are folded in a steep anticline and syncline, with 
ne limb overturned. NE of the syncline the beds are all dipping 
E and overturned away from the Otago Schist. The highest bed 
, overlain disconformably by basal conglomerate of the Arthur- 
m Group. The lower boundary is drawn at the change of litho- 
gy from red hematitic greywacke to green siliceous greywacke 
f the Tuapeka Group. This occurs at a wide fault crush-zone; 
riginally the change was probably gradational. 

The Waipahi Group is correlated with the Te Anau, and the 
wer part of the Clinton Series. See also Woon, 1956, 53. 


(BL. Woon). 


YAIPAOA FORMATION (SERIES) ..... Lower Pleistocene 
(Poverty Bay-East Cape). 


Apams (J.H.), 1908. Whatatutu Subdivisions. N.Z. geol. Surv. 
id ann. Rep. (n. s.), 32 (Waipaoa Series). 


See Gisborne Series. Loosely compacted pumiceous deposits 
ainly confined to the Waipaoa Valley, capping spurs up to 
ft and underlying gravels of high-level terraces. ADAMS 
(ported Foraminifera. HENDERSON & ONGLEY (1920, 50) extended 
e mapping of Waipaoa beds in the type area, and recorded fossil 
nts (described by OLIvER, 1928, and revised by McQuEEn, 1954). 
GLEY & MACPHERSON (1928, 49) used the name for similar pumice 
^ and underlying mudstone, sandstone and conglomerate in 
#arekahika Valley, East Cape Peninsula. 

Near Gisborne, Waipaoa beds contain Mollusca, probably 
‘stlecliffian, including Anadara. In Wharekahika Valley, they 
tain Chione and Leucotina, and further west (Te Piki, Cape 
away) a rich fauna of Castlecliffian molluscs (PowELL, 1934), 
© including Anadara. 


(C.A. FLEMING). 


RE AG SERIES aro ee a e i a a Upper Permian 
(Northland). 


CiarKE (E. de C.), 1908. Work in the Whangaroa Subdivision. 
Z. geol. Surv. 2nd ann. Rep. (n. s.), 23. 


' The rocks, typically exposed in the watershed of Waipapa 
rer, consist of greenish argillite and greywacke. CLARKE extend- 
the definition to include contemporaneous igneous flows, 
irtzites, and cherts. BELL & CLARKE (1909) included limestones. 
2 term was restricted by FERRAR in N.Z. geol. Surv. Bulletins 
and 34 to sedimentary rocks as he failed to recognize igneous 
ks in the subdivisions geologically mapped. Upper Permian 
ulines and corals are present in the limestones associated with 
‘contemporaneous spilitic lavas (HORNIBROOK, 1951; LEED, 1956). 
t rocks form the « undermass » along the NE coast of North- 


I Peninsula. 
(R.F. Hay). 
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WAIPARA BEDS (FORMATION, SERIES). 
WAIPARAN SYSTEM ........ Upper Cretaceous-Oligoce: 
(North Canterbury). 


Haast (J.), 1862. Notes on the Geology of the Province 
Canterbury, N.Z. N.Z. Govt. Gaz. Province Cant., 9 (18), 125. 


Haast casually used the name « Waipara beds » for the roc 
in the Waipara Valley whence Owen had described Plesiosaur 
australis (1861, 122-3), which he supposed to indicate Jurassic a: 
but which were later found to contain fossil angiosperms and to. 
Upper Cretaceous (Hector, 1869). The name Waipara Series w 
used by HECTOR in his geological map (1873). 


The name Waipara Formation was used by Hutton (1874, | 
36) for two groups of beds in Waipara district and for their late 
equivalents throughout the NE parts of the South Island. © 
divided the Waipara Formation into two portions: (a) Am 
Limestone (q.v.) overlying (b) his Ngarara Group, which incluc 
coal measures overlain by fossiliferous sediments (with bele 
nites, Trigonia, etc.) including sands containing concretions w 
saurian bones, all of which he attributed to the Upper Cretace¢ 
from the association with dicotyledonous plants. 

Haast (1879, 192) used the name Waipara Formation to inch 
coal measures, marine Cretaceous shellbeds with Conchothz 
Ostrea, etc., « saurian sands», greensands, and overlying ch 
marls (= Amuri Limestone) and glauconitic calcareous sandsti 
(= Weka Pass Stone), a series now known to range from Up} 
Cretaceous to Middle Oligocene. The names Waipara Format 
or Waipara System were widely used during the next two deca 
for correlation throughout New Zealand of beds classed 
Hector’s « Cretaceo - Tertiary Formation », overlying } 
« Lower Cretaceous » or « Lower Greensand » Formation, wt! 
included the Amuri Beds (Cretaceous). 

Huron (1900, 169) modified the Geological Survey’s usage} 
including Hector’s Lower Greensand Formation (based on $ 
fossiliferous « Amuri Beds » at the base of the Amuri Bluff # 
tion), and thus making the Waipara System equivalent tol 
New Zealand rocks then thought to be of Cretaceous — probe) 
Upper Cretaceous — age (but including beds now dated as Lo! 
Tertiary). Park (1910, 85) extended the Waipara Series upwi 
to include Weka Pass Stone. 

Although cited, quoting earlier authorities, or used in} 
modified forms « Waipara Series», « Waipara Group », or i 
correlating term (Waiparan Series or System), by several ge 
gists between 1912 and 1934, the name is now obsolete (but 
Waipara Greensand). 


WAIPARA GREENSAND 
(North Canterbury). 


Hector (J.), 1884. Progress Report. N.Z. geol. Surv. R 
Explor. 1883-84, 16, XIV. nackte 
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= Listed in a table of sedimentary beds of New Zealand, cer- 
tainly referring to the Waipara River section, for a bed stratigra- 
ghically between the Sulphur Sands (Saurian beds) and the 
« Amuri » limestone. The best description of the type locality is 
oy THOMSON (1920, 343-8). The Waipara Greensand consists of 
l5 ft of alternating hard and soft green sandstones overlain by 
[10 ft of soft very dark muddy greensand. Teurian foraminiferal 
unas have been obtained from several horizons: and the 
irripede Euscalpellum zelandicum Withers and saurian bones are 
o recorded from the greensand. 
(R.P. SUGGATE). 


MEPA TIKG BEDS TPP ar AR n Lower Pleistocene 
(Northern Hawkes Bay). 


McKay (A.), 1887. On the geology of East Auckland and the 
prihen district of Hawke’s Bay. N.Z. geol. Surv. Rep. geol. 
xplor. 1886-87, 18, 201. 


An obsolete name used for the highest part of the Lower 

fleistocene sequence exposed in the Esk Valley at Petane (Petane 

leries, q.v.). The following beds were recognized : 

_ 3. Shelly limestone = Upper Petane limestone (20-40 ft). 

2. Pumice sands and sandy clays (140 ft). 

1. Lower Petane limestone (20-40 ft), which overlies the top 
bed of the underlying Kaiwaka Series (i.e. the Petane clay 
marls and brown sands). 


(J.T. KINGMA). 


‘AIPAWA BLACK SHALE (SILTSTONE). 
(Hawkes Bay). Upper Cretaceous 


Finuay (H.J.), 1940. N.Z. Foraminifera: Key Species in Stra- 
raphy, No. 4. Trans. roy. Soc. N.Z., 69 (4), 448. 


Black- to chocolate-coloured, yellow-weathering gypsiferous 

tstone, 155 ft thick, exposed in the road cutting between Wai- 
wa township (Hawkes Bay) and the bridge over Waipawa River 
brid reference N 141/004847). 
Fish teeth and worm tubes are common and the microfauna 
ists of a peculiar assemblage of agglutinating arenaceous 
raminifera: Cyclammina, Involutina, Haplophragmoides, Ba- 
ysitphon, Rhabdammina, Bolivinopsis, Karrerulina, Trocham- 
ina, Conotrochammina, etc. 

Finuay first used the name « Waipawa Black Shale > without 
finition in discussing the occurrence of Conotrochammina whan- 
ia Finlay. Finnay & Marwick (1940, 230) and Finiay (1947a, 
7) correlated these beds with the Wangaloan but HoRNIBROOK 
HARRINGTON (1957) showed that they are a shallow, probably 
oonal facies of the normal marine Teurian (Danian). (See: 
urian Stage). 

Beds of the same lithology as the Waipawa Black Siltstone 
ur at the top of the Cretaceous in Dannevirke Subdivision 
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(Waipawa Black Shale, continued) 


(LLE, 1953, 72) and in the same stratigraphic position in mai 
parts of the east coast of the North Island. 


(N. de B. HORNIBROOK). 


WAIPAWA CHALK MARLS (SERIES) .... Upper Cretaceo 
(Hawkes Bay). | 


Hix (H.), 1894. Notes on the Geology of the Country betwe 
Dannevirke and Wainui, Hawke’s Bay. Trans. N.Z. Inst., 26, 3 


Hitt’s reference is indirect and includes no definition. It a 
be assumed that he refers to the siliceous pale-coloured argill 
of the Waipawa Gorge and district, frequently termed chalk mi 
by members of the old Geological Survey of New Zeala 
although it contains little if any carbonate. The rocks so nam 
are now referred to Whangai Argillite (q.v.). THoMSON (1926, 3: 
used the term Waipawa Series for the same beds and the W 
pawa Black Siltstone (q.v.). 


(C.A. FLEMING). | 


WAIPAWAN STAGE rete: oe eis eee cleats Paleoc 


Finuay (H.J.) & Marwick (J.), 1947. New Divisions of | 
New Zealand Upper Cretaceous and Tertiary. N.Z. J. Sci. Te: 
28 B (4), 231. 


FINLAY & Marwick defined the Waipawan as « that part 
the section marked (primarily) by the presence of Bigener 
burri Fin., Conotrochammina depressa Fin. In addition, its lov 
limits are marked by the lowest occurrence of Bolivinopsis com; 
Fin., Vulvulina zespinosa Fin., Nodosarella salmojraghii (Ma 
Zeauvigerina zelandica Fin., and Z. parri Fin., Bulimina serre! 
spina Fin., Bulimina truncanella Fin., Bulimina of the pahiei 
Fin. line, Buliminella browni Fin., Nuttallides carinotrumpyi Fl 
and the upper part by the lowest occurrence of Eggerella dece 
Fin. >». No Waipawan macrofaunas are known. i 


Type locality : Te Uri Stream, which flows through a fa! 
complete sequence of Haumurian and Teurian stages and Dan! 
virke Series on the E flank of Whangai Range in Porangahau {/ 
The type Waipawan consists of 250 ft of soft green mudst? 
underlain by a 2 ft greensand which Fintay & Marwick tool} 
the base of the stage extending downstream for 34 chains fi 
10 chains E of the Loop. i 

Beneath the Waipawan at Te Uri Stream, 10 ft of dark mi 
stone lie in fault contact with the type Teurian grey siltsto: 
This dark mudstone, which may be referred to as the Tappa} 
glaessneri bed, was correlated by Fintay & Marwick (1947, ii 
with the Black Shale (siltstone) at Waipawa and considered tt 
Wangaloan. Subsequent work has shown that the mudstone ^! 
Bolivinitella glaessneri contains Buliminella browni and Globi! 
talia aff. crassata aequa Cushman, and should be included in| 
Waipawan. The Waipawa Black Siltstone contains Teurian F i 


[ 
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ninifera. Exact correlation of Wangaloan with the North Island 
Jpper Cretaceous-Eocene sequence remains in doubt (Horni- 
ROOK & HARRINGTON, 1957). 


Distribution : A complete Teurian-Dannevirke sequence is 
xposed 25 miles N of Te Uri Stream, at Waipawa, where the 
sal 120 ft of Dannevirke mudstone, containing Waipawan Foram- 
nifera, rests conformably on 450 ft of Teurian greensand, black 
iltstone and grey sandy silstone. BRAMLETTE & RIEDEL (1954, 396) 
ave recorded the Paleocene discoaster, D. multiradiatus, from the 
aipawan at this locality. A similar sequence is exposed. along the 
ks of Mt Carlyon and Whangai Ranges. At least one probable 
alpawan microfauna has been collected from Onerahi Series 
iitstone around Whangarei Harbour, Northland. 

In Gisborne-East Coast district green bentonitic mudstone 
erlying Teurian black and grey siltstone provides Waipawan 
foraminifera. Red shales at Waitangi Hill are probably partly 
Waipawan. 
| Along the E Wellington coast between Pahoa and Opuaue 
Bers a full sequence of Dannevirke Series includes limestone, 
— and sandstone, and alternating coarse and fine sand- 

me. Waipawan Foraminifera occur at the base of these beds 

wear Pahoa River. 
In N Canterbury, in the middle Waipara, Foraminifera from 
se base of the glauconitic mudstone immediately overlying the 
aipara Greensand are probably Waipawan. Glauconitic siltstone 
th Foraminifera, at the base of the Tertiary in lower Motunau 
Wver, is either Waipawan or Mangaorapan. 

From S Canterbury to Kaitangata, beds which probably 
K4ong to the Dannevirke Series are mostly sparsely fossiliferous 
allow water carbonaceous sand or mudstone. Carbonaceous 
adstone of the Moeraki Beds may be partly Waipawan, and part 
f the Abbotsford Mudstone is probably Waipawan. 


Climate : Little is known of New Zealand lower Tertiary cli- 
ate but the almost entire absence of orbitoids and nummulites 
y be evidence for temperate rather than warm conditions. 


Correlation : From recent work on Upper Cretaceous-Paleo- 
ene Foraminifera by Rerss in Israel and Sai & KENNawy in 
gypt, it is evident that Maestrichtian, Danian and Paleocene 
Draminifera of the Middle East are remarkably similar to Hau- 
urian, Teurian and Waipawan Foraminifera in New Zealand. 
ppearance of the earliest Globorotalia in the Waipawan accom- 
xnied by other Tertiary Foraminifera and the Paleocene dis- 
ster, D. multiradiatus Bramlette & Riedel, is conclusive evi- 
nce for Paleocene age. 
| (N. de B. HORNIBROOK). 
| 
AIPIATA IGNEOUS FORMATION .............. Pliocene 

(Otago). 

Wiuiamson (J.H.), 1933. Naseby Subdivision. N.Z. geol. Surv. 
Ith ann. Rep. (n. s.), 8 (table), 9 (Series). 
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(Waipiata Igneous Formation, continued) 


Basaltic lava flows and dykes, probably partly fed by fisst 
eruptions, centred chiefly about Waipiata, Central Otago, ł 
with outlying remnants on the uplifted E side of Shag Val 
about Siberia Hill. Benson (1942, 87, 103-4) used the term W 
piata Doleritic Basalt for a member ‘of this formation. 


(D.A. Brown). 


f 


WAIPIPIAN SUBSTAGE -o ceee ee a e S Plioc 


Morcan (P.G.), 1924. Classification of Upper and Middle T 
tiary Strata in New Zealand. N.Z. geol. Surv. pal. Bull., 10, 
(table, Waipipian Stage). 

The lower substage of the Waitotaran (q.v.), based on 
faunas of the Waipipi Formation (q.v.) exposed on the coast § 
Waverley, NW Wellington, where Waipipi is a Maori place naii 
The name was introduced with the suggestion that the Waitota® 
Stage « may be subdivided into Nukumaruian and Waipipia’ 
and that «probably the term Waitotaran as a stage-name W 
drop out of use, and the more exact terms « Nukumaruian > & 
Waipipian, based on MarsHatt & Murpocn’s work (1920, 1) 
128) will take its place ». GRaNGE (1926, 334, footnote) rejech 
Waipipian as a synonym of the prior Waitotaran. The name vw 
revived by FLEMMING (1953c, 102) for the lower substage of f 
Waitotaran to include the Waipipi shellbeds and their correlativy 


Fauna : The Waipipian is characterized by the last app 
rance of the molluscan genera or subgenera Manaia, Eucrassate 
Miltha, Pholadomya, Sulconacca, Sinum, Mauicassis, Hartunit 
Austrotoma, Marshallena, Perirhoe, Kaitoa, and many spe 
including Pelicaria zelandiae Marshall & Murdoch, Mesopeplig 
crawfordi (Hutton), Laevidentalium pareorense (Pilsbry & Shj- 
pe), and by the first appearance of Patro, Zethalia and Striad# 
lista. 


Distribution : The Substage is developed as thin shellbed# 
the Manukau lowlands (chiefly subsurface, see Marwick, 1%. 
but has not been recognized elsewhere in Auckland. In S Tele 
naki and NW Wellington it extends from between Manaia if 
Waitotara River (on the coast) inland to the upper Waitoi& 
River, Wanganui River, Rangitikei River, and across an aij 
sag between Ruahine and Tararua ranges at Manawatu Gc 
to S Hawkes Bay. In N Hawkes Bay the Waihua or Ormond Efi 
are partly Waipipian and a notable fossil locality is at Te Reill 
Falls. The substage is represented in the Te Aute beds ol 
Hawkes Bay and in similar beds in the synclinal depresi 
extending S to Palliser Bay. i 

The Starborough Series in Marlborough and parts at leas% 
the Bourne Conglomerate, Motunau and Kowhai beds of Cani 
bury are Waipipian, with notable macrofossil localities at S te 
borough Creek, Tormore, and lower Waipara Gorge. In south-y) 
Nelson and Westland, the highest marine Tertiary beds of} 
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lue Bottom Formation in the Grey-Inangahua Depression and 
3 to Hokitika are Waipipian. In Southland, Waipipian Mollusca 
re known from the highest marine beds in the Waiau Syncline 
f Te Waewae Bay, from high level deposits on the SE of the 
Fiordland area, and from an infaulted exposure at Five Fingers 
Peninsula, Dusky Sound. 

(C.A. FLEMING). 


rere ONMATION ic naon ocags J ewan. Pliocene 
(North-west Wellington). 


MarsHALL (P.), 1919. Fauna of the Hampden Beds and Clas- 

sification of the Oamaru System. Trans. N.Z. Inst., 15, 249 (Waipipi 

Series). MARSHALL & Murpocu, 1920. Trans. N.Z. Inst., 52, 125 

Waipipi beds). 

As defined by Fiemtne (1953c, 110-3), a formation of the 

Vhenuakura Group, containing the following members in down- 

ard succession exposed in sea cliffs on either side of Waverley 

tream, S of Waverley : 

+ Upper Waipipi Shellbed (3 ft): Muddy micaceous sandstone 

with many Isognomon, Lutraria, Lima, Crassostrea, etc. 

- Ripple-bedded silt and sand, bored sand and silty mudstone 
(35 ft). 

RA Waipipi Shellbed (3 ft): medium to coarse sandstone 

` with many large Maoricardium, Phialopecten, etc. over coarse 

_ bored sand. 

£ Rusty blue-grey sandstone with borings and intraformational 

` conglomerate (40 ft). 

+ Lower Waipipi Shellbed (2 ft) : Richly fossiliferous micaceous 

f sand. 

| Blue-grey concretionary siltstone, irregularly bedded siltstone 

and sandstone (100 ft). 

- Snapper Point Shellbed (3 ft): Grey micaceous sand packed 

` with marine fossils at Snapper Point. 

» Snapper Point Conglomerate (4 ft) : Rusty sandstone containing 

| pebbles and shells overlain by concretionary layers in rusty 

g sand. 

The formation has not been recognized away from the type 
deality. Its faunas are the basis of the Waipipian Substage of 
e Waitotaran Stage. 

(C.A. FLEMING). 
f 


Se SHELULBEDS Fe ortie. wise e wie e e eis) oe Pliocene 
= Members of the Waipipi Formation (q.v.). 


BtPinO:, BEDS I. Uiroe e ca cee a Upper Cretaceous - Eocene 
_ (East Cape Peninsula). 
_ McKay (A.), 1887. On the Geology of East Auckland and the 
rthern District of Hawke’s Bay. N.Z. geol. Surv. Rep. geol. 
eplor. 1886-7, 18, 185, 215. 
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The name was introduced for grey, thin-bedded, often cal 
reous sandstones, interbedded with dark-coloured shales, m 
disturbed or even contorted, classed as the upper beds of | 
Awanui Series and correlated with the « Lower Greensand 
The beds were recorded from Waipiro, on the coast from Tu 
roa to Reporua, and between Awanui and the Waiapu Riv 
So far as can now be determined, McKay’s Waipiro Beds corr 
pond with several Upper Cretaceous and Lower Eocene stage: 


(C.A. FLEMING). 


WAIPORI QUARTZ GRAVELS ............ Upper Terti 
(Otago). 
MarsHaLL (P.), 1918. The Geology of the Tuapeka Disti 

N.Z. geol. Surv. Bull., 19, 65-69. 


Auriferous white quartz gravels up to 100 ft thick, at F 
altitudes in the Waipori district. The deposits appear to fol 
roughly the course of the Verter Burn of Post Office Creek, 
were deposited under conditions of lower relief than at pre 
They are unfossiliferous, but are correlated with quartzose gra’ 
immediately underlying the late Tertiary volcanic rocks of D 
edin district. 

(B.L. Woop). 


WAIPU LIMESTONE: a. ounce oe ee Oligoc 
(Northland). | 


Park (J.), 1903. On the Geology of the Rock-phosphate | 
posits of Clarendon, Otago. Truns. N.Z. Inst., 35, 395. į 
Crystalline limestone, grading into calcareous sandsti 
Type Locality: Waipu Caves. This local name has now ki 
abandoned in favour of the general term Whangarei Limes 
(q.v.). | 
(R.F. Hay). } 

WAIPUKURAU SERIES ....... Pliocene - Lower Pleistoch 
(Hawkes Bay). 
Txomson (J.A.), 1926. Geology of fossil localities near W 
pukurau. Trans. N.Z. Inst., 56, 350. 


THOMSON subdivided the rocks in his Waipukurau Series 
developed near Pukeora Sanatorium, Waipukurau, in downv) 
sequence as follows: 


Maharakeke clays (100 ft) 
Pukeora Oyster Beds (80-90 ft) ; 
Makaretu clays (60-100 ft) i 
Te Aute limestone (200-300 ft) if 
Tukituki sands (200 ft). 


The Plio-Pleistocene boundary in this conformable sequé 
is between the Te Aute Limestone and the Makaretu Clays. + 
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e Aute Limestone and the Tukituki sands are now placed in 
the Upper Pliocene, Waitotaran Stage, the Tukituki sand being 
a sandy facies containing, in the district north and south of the 
Sanatorium, a characteristic Pliocene mollusc assemblage, the 
« Takapau Faunule > (Linu, 1953, 136). 

j The three upper subdivisions are placed in the lower part of 
the Nukumaruan Stage on both macrofossil and microfossil evi- 


d ence. (J.T. Kinema). 


WAIPUNA DELTA CONGLOMERATE .... Late Pleistocene 
(North-west Wellington). 


FLEMING (C.A.), 1953. The Geology of Wanganui Subdivision. 
N.Z. geol. Surv. Bull., 52, 263. 


A member of the Rapanui Formation (q.v.). 


‘WAIPURU SHELLBED (FOSSIL BEDS) . Lower Pleistocene 
(North-west Wellington). 


| Oncuey (M.), 1945. Ground Water Resources of the Palmer- 
ton-Wanganui Basin. N.Z. J. Sci. Tech., B26, 200-5 (Waipuru 


Fossiliferous muddy shell-sand (30-50 ft) near Waipuru Road 
in Rangitikei Valley (type locality) mapped by the Superior Oil 
Čo. E to Rangiwahia and W to near Maxwell, a total distance of 


anganui district (FLEMING, 1953c) the formation persists as a 
-ominent shellbed (up to 12 ft) composed of muddy sandstone 
Giosely packed with well preserved molluscan shells (c. 150 spe- 
#2s, resembling those of the Petane beds, Hawkes Bay), mapped 
s the uppermost formation of the Nukumaru Group (Nukuma- 
man Stage, Marahauan Substage). 
i (C.A. FLEMING). 


O SERIES S O aL Miocene 
(Northland). 


BELL (J.M.), 1909. Work in Whangaroa Subdivision. N.Z. geol. 
urv. 3rd ann. Rep. (n.s.), 3-4. 


Andesitic pyroclastics and lava flows with thin infrequent 
faterbedded carbonaceous sediments, typically exposed at Wha- 
igaroa Heads. Fossil leaves are present in the sediments. There 
as been no departure from the original definition. The rocks 
ppear to be restricted to the Northland and Coromandel penin- 


i 

{ 

| fS (R.F. Hay). 

YAIRAKEI BRECCIA (LAPILLI TUFF) ........ Pleistocene 
(Taupo). 


STEINER (A.), 1953. Hydrothermal Rock Alteration at Wai- 
akei, New Zealand. Econ. Geol., 48, 1-13. 


450 
(Wairakei Breccia, continued) 


Drilling at Wairakei has shown that a vitric tuff characterize 
by numerous pumice lapilli underlies the Recent cover; to th 
the name Wairakei Lapilli Tuff was applied. It is subdivided | 
a chalazoiditic vitric tuff (max. 4 ft thick) into an upper ar 
lower sheet, their thicknesses varying from 115 to 231 ft and í 
to 280 ft, respectively. At depth the formation is separated | 
another chalazoiditic vitric tuff, 3 to 30 ft thick, from the unde 
lying Huka Formation. The tuff has the composition of a plagic 


clase rhyolite. (A. STEINER). 


Breck & RoserTSON (1955, 16) modified the name to Wairak 
Breccia owing to the large size of many fragments (up to 2 ins. 
The formation crops out over several square miles W of Wairak 


and is overlain by Orakonui Formation. 
(A.C. Brck). 


WAIRAKE! IGNIMBRITE. -sor AI Ta 58 ee ? Plioce: 
(Auckland). 


Beck (A.C.) & Ropertson (E.I.), 1955. Geothermal Steam f 
Power in New Zealand. N.Z. Dep. sci. ind. Res. Bull., 117, 16. 


A hard dense ignimbrite, usually silicified and therma 
altered, underlying the Huka Formation in Drillhole 19, Wairal 
(type locality). Its base is unknown and there are no surfa 
outcrops. Known only from drillholes in the Wairakei arı 
Correlation with other ignimbrites uncertain. 


4 


(A.C. BrEck). 


WAIRARAPA LIMESTONE .... Pliocene - Lower Pleistoce 
(Wellington). | 


McKay (A.), 1879. The southern part of the east Wairare! 
district. N.Z. geol. Surv. Rep. geol. Explor. 1878-79, 76, 82. 

A name applied to the late Tertiary limestones in the W 
rarapa district and now rendered obsolete, as several limestoiz 
have been distinguished, ranging in age from Waitotaran to N. 
kumaruan. 


(G.R. STEVENS). | 


WAIRAU CONGLOMERATE 
(Marlborough). 


Brancu (W.J.) & DaccEr (J.R.), 1934. The Conglomerates 
D Lower Wairau Valley, Marlborough. N.Z. J. Sci. Tech., | 
-135. j 


Thin basal coarse conglomerate, grading up to 800 ft of | 
terbedded marine conglomerate, sandstone and mudstone, ov) 
lain by 400 ft of fluviatile conglomerate and sandstone, expo 
extensively on the S side of Wairau Valley from Hillers 
Stream for 20 miles E to the sea at White Bluffs, and resting’ 
an eroded surface of pre-Tertiary and, at one locality, mid-T i 
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iary rocks. It contains no material derived from the schists N of 
e Wairau River. No determinable fossils have been obtained. 
ee also Mount Vernon Conglomerate, White Bluff Conglomerate. 


(R.P. SUGGATE). 


MEIRAU GRAVELS orenean ad ea Late Pleistocene 
(Marlborough). 

Wetiman (H.W.), 1955. Pleistocene and Recent Deposits of 
|New Zealand. Trans. roy. Soc. N.Z., 82, 910-1. 


Fresh gravels, « capped by a depositional surface », and at 
many places terraced down to river level, filling the bottom of 
the Wairau valley, considered by WELLMAN to be of Last Glacial 


(R.P. SUGGATE). 


ERAU TUPES O SOE O oT, Lower Miocene 
See: PARNELL GRIT. 


\WAIREKA SERIES, TUFFS. 

| See: WAIAREKA VOLCANICS. 
f 
VVYAIRIO COAL MEASURES. 
| See: OHAI GROUP. 


EA SERIES 1.0- 005.0 aet i omnes Upper Triassic 


= Hector (J.), 1870. Catalogue of the Colonial Museum (Go- 
#ernment Printer, Wellington), 195. 


The name was introduced by Hector without definition and 
was again used in HEcror’s Geological Map of New Zealand (1873). 
HUTTON (1874, 33) used the modified term Wairoa Formation for 
the rocks in Richmond Hills, Nelson, forming a narrow strip on 
ach side of the debouchure of Wairoa River, and containing 
Monotis, Halobia and Mytilus problematicus Zittel (= Warepan 
and Otamitan Stages), and HECTOR (1874, table facing v1) extended 
ts use to rocks in the Hokonui Hills with the same fossils. 

In his detailed study of the Hokonui Hills, Cox (1878a, 45-6) 
Wubdivided the unit into Upper Wairoa Series, characterized by 
Wonotis (recognized in Wairoa Gorge, Nelson, type locality; at 
Raglan in the N; at Morley Creek and beds 32 to 37, Hokonui 
fills, in the S), and Lower Wairoa Series containing «a shell 


a their lowest beds (i.e. Otamitan and Oretian Stages). HECTOR 
eparated the Lower Wairoa Series as Oreti Series (op. cit., x). 
|; later reports, Wairoa Series was recognized at Okuku, Can- 
rbury, and SW of Kawhia Harbour (with Monotis) and in sev- 
tal other districts (unfossiliferous), became the standard name 
ir rocks of assumed mid Triassic age (corresponding to Warepan 
nd Otamitan stages) in the classification of Hector’s Geological 
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Survey, and was adopted by later writers including Park (1910 
25). The series was generally interpreted as including the uppe: 
range of Halobia and the overlying Monotis beds. 

ONGLEY (1939) divided the old Wairoa Series into two unit: 
for mapping — Warepan Series for the Monotis beds (Norian), anc 
Otamita Series for the underlying Carnian beds with Halobia 
Mytilus problematicus Zitt., Proclydonautilus, and other fossils 
many of which were described by TrecHmaNnN (1918, 165-246) 
Marwick (1953, 15-18) based the names of his Otamitan (Carnian 
and Warepan (Norian) stages (q.v.) on ONGLEY’s series names. 


(C.A. FLEMING). 


WAIRUNA PEAK BEDS ......... ? Lower - Middle Triassi 
(Otago). . 


Woon (B.L.), 1956. The Geology of the Gore Subdivision. N.Z 
geol. Surv. Bull., 53, 27, 53. 4 


Coarse basal conglomerate, tuffaceous greywacke, lithic, vitri 
and crystal tuffs, occurring about Wairuna Peak and along th 
NE flank of Kaihiku and Hokonui ranges. The basal conglomeral 
includes pebbles of granites, volcanics, greywackes, and fossili 
ferous limestone derived from the underlying Permian Arthurte 
Group. The conglomerate contains contemporaneous fossils | 
probable Triassic age and the highest beds, conformably unden! 
lying fossiliferous Kaihikuan, contain a few ammonites suggestir 
Etalian age. Thickness varies from 6,300 ft at Wairuna, to 7,200 
in Waipahi River and 9,000 ft at East Peak, at the E end of th’ 
Hokonui Hills, where the basal beds are not exposed. The bei 
are the lower part of the Hokonui Triassic sequence, and in tli 
Kaihiku Ranges to the E, were mapped by ONcaLEy (1939) as pa 
of the Kaihikuan. Discovery of fossils older than Kaihikuan 1 
Gore district necessitates the separation. 

Derived Permian fossils in the basal conglomerate inclu 
fragments of Atomodesma (= Maitaia) and a small brachiopi 
resembling Chonetes. Contemporaneous fossils in the bas 
conglomerate are Chlamys sp., Dielasma cf. himalayana Bitine 
Spiriferina n. sp., Rhynchonella n. sp. aff. lawcana Bittner, PU 
cunopsis sp. Plant fossils include Cladophlebis spp., Taeniopter) 
Sphenopteris, Brachyphyllum, Linguifolium. The highest bi 
contains Parapopanoceras sp., Leiophyllites cf. marshalli Browr| 
Leiophyllites n. sp. 


(B.L. Woon). | 


| 


WAITAHANUI BRECCIA (SERIES) .......... ? Pleistoce 


(Rotorua-Taupo). | 
: _ GRANGE (L.I.), 1937. The Geology of the Rotorua-Taupo Su 
Sk N.Z. geol. Surv. Bull., 37 (n.s.), 69-70 (Waitahar 

reries). | 


Waitahanui Series, a succession of loosely compacted a 


| 
j 
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lostly unsorted volcanic breccias and tuffs, consists variously of 
agments of rhyolitic pumice, lumps of rhyolite, pumiceous 
ornblende rhyolite and water-sorted pumice. Named from Wai- 
hanui Valley, Taupo. 

N. of Lake Rotoiti, Waitahanui Series consists of 10 ft dark 
rown, well weathered ash containing much clay, overlain by 
ose, light-coloured water-sorted sands containing pisclites up to 
5 in., in turn overlain by loose pumice breccia and tuffs up to 
10 ft thick. In beds marginal to an old lake S of Rotorua and in 
arawera Valley, loose breccia of pumiceous hornblende rhyolite 
ke Haparangi Rhyolite is up to 200 ft thick. In Waitahanui 
alley and southwards, E of Lake Taupo pink breccias and tuffs, 
niefly pumiceous, are up to 400 ft thick and cover 271 sq. miles. 

Beck & RoBERTSON (1955, 15) describe Waitahanui Breccia 
ear Taupo as loosely compacted lumps of pumice a few inches 
mg, unsorted and vaguely stratified. 

As Grance’s Waitahanui Series consist of three widely se- 
urated distinctive sets of beds, Waitahanui Breccia should be 
stricted to pink pumice breccia, water-sorted pumice sands 
ad silts E of Lake Taupo, and new names proposed for volcanic 
seccias at Waiotapu and N of Lake Rotoiti. 

E of Lake Taupo, Waitahanui Breccia is unconformable on 
tetere Ignimbrite (? Pliocene) and underlies Tongariro Ash 
9,000 years old) so is probably Pleistocene. 


(B.N. THompson). 


ATAHU BEDS ............... Eocene - Early Pleistocene 
(South-west Nelson). 


Wrams (G.J.), 1930. Reefton Coalfield. N.Z. Mines Dept 
tp. C-2 B, 3. 

An ill-defined set of beds overlying quartzose coal measures 
Reefton Coalfield, the clearest section being along the Waitahu 
ver. In including all the beds above the highest coal seam, 
LIAMS ignored the earlier recognition of an unconformity 
hin the sequence by HENDERSON (1917, 89-90). It is now known 
t the beds below the unconformity are Kaiatan (Eocene) and 
ose above are Waitotaran (Pliocene) underlying Old Man 


ravels (Early Pleistocene). 
(R.P. SuGGaTE). 


REEAHUNA SERIES .. 6. 6560s s scesi Paleocene - Pliocene 
(Central Otago). 


` Marsma (P.), 1918. The Geology of the Tuapeka District. 
Z. geol. Surv. Bull. (n.s.), 19, 48-64. 


| Marsuatt established a Waitahuna Series for rocks lying un- 

ormably on greywacke and schist of the Tuapeka Series, with 
ee subdivisions (or members) from below upwards : (1) Auri- 
Dus conglomerate or « cement ». (2) Quartz sands and gravels. 
` Volcanic rocks. The lower member and some of the quartz- 
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pebble conglomerate of the middle member are now called Blu 
Spur Conglomerate, probably Paleocene-Eocene (Dannevirke an 
Arnold series). The remainder of the middle division or membe 
lies unconformably on Blue Spur Conglomerate, and no name fo 
it has been published. It is part of the Upper Coal Measures, pro 
bably of Landon (Oligocene) age. The basic volcanic rocks, thi 
and patchy, are at the SW limit of the eruptive province of part 
of S, E, and N Otago surrounding Dunedin city, and are Uppe 
Taranakian and Lower Wanganuian (uppermost Miocene an 


Lower Pliocene). 
(H.J. HaRRINGTON). 


WAITAKEREI BRECCIA ............-..... Lower Miocen 
(Northland). 


Fox (C.E.), 1902. The Volcanic Beds of the Waitemata Serie 
Trans. N.Z. Inst., 37, 470. 


An ill-defined and obsolete name for Manukau Breccia (q.v. 
(C.A. FLEMING). 


WAITAKIISERIES (BEDS) 2.085025). A EE ees Oligocer 


(Otago-Canterbury). | 


HocusrTETTER (F. v.), 1864. Geologie von Neu-Seeland. N ovari; 
Exped. geol. Theil, 1 (1), x1. | 

HOCHSTETTER’S use is in his tabular list of formation 
— «2. Jüngere Tertiärablagerungen; (f.) Die Waitaki-Schichte 
am Waitaki-Fluss, Grenz-Fluss der Provinzen Otago und Cante 
bury, mit Knochen von Cetaceen (Haast). > [« 2. Younger te’ 
tiary Strata; (f) Waitaki beds; arenaceous, on the Waitaki River 
with bones of Cetaceae (Dr Haast) »] (HOCHSTETTER, 1867, 61 

Hector (1865, 128) included Waitaki beds (Miocene ?) in 
table. The N.Z. Geological Survey classification of formatio 
(Hector, 1884a, x1v) included Waitaki Series (as a division 
« Upper Eocene Formation ə), with « Waitaki beds» as a loc 
formation name, but neither unit appears to have been defined 
employed in mapping. i 


(M. Gace). 


WAITAKI STONE (LIMESTONE) ........ Middle Oligoce:|: 
(Otago). j 


} 


Park (J.), 1905. On the Marine Tertiaries of Otago and Ca) 


terbury. Trans. N.Z. Inst., 37, 489-551. | 
Park (1905, 491-2) advanced the hypothesis that two Tertia 
limestone horizons were present in the Oamaru district and ti 
taki Valley. For a summary of the controversy preceding tli 
innovation, see UrrLey (1920a, 140-3) and Artan (1927, 265-7: 
PARK named the upper limestone « Waitaki Stone », and made 
the top member of the Oamaru Series, supposedly younger th 
Awamoa Beds. Park’s Fig. 4 (p. 510) shows that he applied ti 
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ame to the «Kakanui Limestone» (= McDonald Limestone, 
Vhaingaroan Stage, of Gacr, 1957, at Kakanui); Fig. 9 (p. 520) 
hows it applied to the « Maerewhenua Limestone » (of McKay; 
- Otekaike Limestone of Gacr, Duntroonian-Waitakian). Later, 
‘ARK (1918, 25, 28, 83, etc.) revised the age of Waitaki Stone, 
aking it « Upper Hutchinsonian » at the same time loosely de- 
ning a Waitakian stage based upon it. Because it was used in 
1e first instance for beds subsequently proved to be of different 
ges, and because a Waitakian Stage was later properly defined, 
stention of Waitaki Stone or Waitaki Limestone as a formation 
ame is not advisable. 
(M. Gace). 


BEST AKIAN STAGE ........52-2:22.%:- Middle Oligocene 


= Park (J.), 1918. The Geology of the Oamaru District. N.Z. 
eol. Surv. Bull. (n.s.), 20, 25. 


The Waitakian is the upper stage of the Landon Series, over- 
‘ing Duntroonian and underlying Otaian. PARK proposed sub- 
vision of the Hutchinsonian Stage into two substages, a lower 
‘True Hutchinsonian » substage and an upper Waitakian Sub- 
lage, and based the Waitakian on the Waitaki Limestone (Ote- 
sike Limestone), in NE Otago. 

ALLAN (1933, 97-98) later pointed out that the Waitaki Lime- 
kne contained pre-Hutchinsonian brachiopods and redefined 
ʻe Waitakian as «...the interval of time represented by the 
osition of the Waitaki limestone and the Otiake beds of the 
itaki Valley, and, as well, such periods as may be represented 
‘erein by non-deposition or erosion ». 

Type Locality : Trig. Z, Otiake, Waitaki Valley. 

Microfauna : Waitakian microfaunas are characterized by the 
‘rliest appearance of Globoquadrina subdehiscens Finlay, Lenti- 
uina mamilligera Karrer, Rectobolivina maoriella Fin. and Plan- 
ina catillus (Fin.). The upper limit of the stage is marked by 
e last occurrence of Cibicides thiara (Stache) and Gyroidinoides 
tani (Fin.), and extends to just below the level at which Spiro- 
culina novozealandica Cushman & Todd and Ehrenbergina spp. 
pear. Waitakian microfaunas lack Vaginulinopsis hochstetteri 
itache), V. interruptus (Stache) and V. cristellata (Stache) which 
i not outlast the Duntroonian. Vaginulina aff. elegans d’Orbigny 
places these species in the Waitakian. 


Macrofauna: At the type locality, Otiake, and in nearby 
alities, occurs a rich fauna of fossil Mollusca, not yet mono- 
aphed. Abundant shallow-water Mollusca and corals are known 
em estuarine facies near Brydone, Mataura River. Elsewhere, 
aitakian macrofossils are chiefly from limestones, in which 
hlopecten athleta (Zittel) is common and apparently restricted. 
veral genera, including Monia, Isognomon, Hinnites, Austrodos- 
a, Austrovenus, Maoricardium, Imperator, Clathrus, Neocola 
d Neoguraleus, are first known in the Waitakian, and the early 
rtiary genus Spirocolpus makes its last appearance. Waitakian 
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brachiopods of the genus Pachymagas are intermediate betwee 
the huttoni and parki groups; P. huttoni Thomson is itself Wa 
takian. 


Distribution : Argillaceous limestone, partly Waitakian, croj 
out in many parts of Northland from Hooper’s Point to Dairy Fla 
At Hooper’s Point, mudstone is interbedded with limestone. TI 
top of the Whangarei crystalline limestone is Waitakian in place 

Waitakian rocks do not crop out around Auckland, but § i 
Waitako Heads are extensively developed as massive sandy fo 
aminiferal siltstone (up to 400 ft). Farther S, from Raglan ` 
Awakino, highly calcareous facies predominate and up to 200 
of Te Kuiti crystalline limestone is interbedded with sandstoni 
containing Waitakian Foraminifera. In Te Kuiti district the bas 
Mahoenui Mudstone is Waitakian, and in the King Country ar 
National Park, Waitakian Foraminifera occur throughout tł 
whole formation (1,000 ft). 

Along the E coast of the North Island, Waitakian sedimen 
are known from East Cape to Dannevirke. In Gisborne-East Coa 
District, sandstone and mudstone of the upper Mangatu Fo: 
mation contain Waitakian Foraminifera. In S Hawkes Bay ar 
Dannevirke glauconitic shelf-facies sandstones with Waitaki: 
Foraminifera comprise the upper part of the Weber Formation. | 

In NW Nelson, from Takaka westwards, an extensive ha 
crystalline limestone, with Athlopecten, is partly Waitakian. 4 
Tarakohe, the limestone (180 ft) rests on quartz sand but furth: 
W overlies Duntroonian greensand. Southwards, in the Tadmo 
district, Sherry River follows a syncline formed partly of We 
takian and Otaian mudstone and sandstone. At Punakaiki, on tl 
W coast, thin Waitakian glauconitic limestone underlies Otai 
mudstone. Siltstone, calcareous mudstone and thin limestone aloi 
Buller River in Inangahua district have provided Waitakian Fo 
aminifera. | 

In Greymouth district up to 700 ft of Cobden Limestor 
Waitakian in its upper parts, were deposited in the Paparoa Ge 
syncline. Hard limestone underlying Otaian sandstone in the upp 
Fox River is likely to be partly Waitakian. i 

Waitakian sediments, predominantly limestones, are ve 
widely developed along the E side of the South Island. The We 
Pass Limestone, Waitakian in its upper part, forms promine 
scarps from Clarence Valley S to Waipara district (100 ft). In m« 
places Weka Pass Stone is overlain by the Grey Marls which ha 
Waitakian Foraminifera in their basal part but are, in the ma‘ 
Otaian. 

In S Canterbury, Waitakian is represented in Geraldine di 
trict (Kakahu) by up to 280 ft of sandy mudstone resting on 50 
of hard limestone. Waitakian limestone and foraminiferal si 
stone underlie type Otaian siltstone in the broad belt of Land 
and Pareora series crossed by Otaio, Tengawai and Pareo 
rivers. The limestone, Duntroonian at the base, forms promine 
scarps in many parts of S Canterbury. At the top of the al 


: 
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Limestone (Waihao Forks) calcareous sandstone has provided 
Waitakian Foraminifera overlying purer limestone with Dun- 
iroonian Foraminifera and brachiopods. 

In NE Otago, along Waitaki Valley, calcareous facies predom- 
mate and Otekaike Limestone, in places overlain by calcareous 
mudstone, forms prominent scarps, including the type locality at 
rig. Z, Otiake. Otekaike Limestone is widespread in Oamaru 
istrict but further S, along the coast towards Kakanui, only a 
oot or so of phosphatic Gee Greensand containing Waitakian 
oraminifera and the corals Mopsea and Isis, rests on the bored 
p of the McDonald Limestone (Whaingaroan). The overlying 
ew feet of Gee Greensand are Otaian. At Burnside quarry, Dun- 

in, Waitakian is represented by a thin greensand unconform- 
ble on the bored top of the Upper Eocene Burnside Marl and 
verlain by Otaian Caversham Sandstone. Plentiful phosphatized 
rganic remains include the extinct penguin, Palaeudyptes ant- 
reticus Huxley. S of Dunedin, calcareous facies one more pre- 
minate and Milburn Limestone (80 ft) contains Waitakian 
foraminifera. 

= In E Southland, along Mataura River near Brydone, Wai- 
lkian is represented by estuarine carbonaceous mudstone; further 
FV Waitakian foraminiferal mudstone and sandstone extend N 
ong the syncline in the Waiau Valley. At Clifden, Waitakian 
nadstone underlies sandy limestone with Otaian Foraminifera. 
aitakian limestone with Athlopecten rises to 4,000 ft above sea 
zel on the W side of Lake Te Anau. 


Climate : Except for one possible occurrence, orbitoids are 
&known in the Waitakian despite the great development of 
sestone. Although Landon Series echinoids suggest subtropical 
imate, both the molluscan and foraminiferal faunas are lacking 
ı tropical forms. New Zealand seas during Landon times may 
ve been somewhat cooler than during the Upper Eocene and 
mwer Miocene, when tropical or subtropical marine forms were 
a important part of the fauna . 

Correlation : There appears to be no direct evidence to corre- 
e the Waitakian with any unit of the European time scale but 
Otaian (earliest definite Nephrolepidina) is Chattian, then 
aitakian is probably the approximate equivalent of the Ru- 
slian. 


(N. pe B. HORNIBROOK). 


PRANGI BAY BASALT ciane Genee sews es Pleistocene 
| (Auckland). 
| GueserT (M.J.), 1921. Geology of the Waikato Heads District 
id the Kawa Unconformity. Trans. N.Z. Inst., 53, 113. 

This basalt, near Waiuku, was correlated by GitperT with 
kau Basalt (q.v.) introduced at the same time, and separated 


m it only by the Waikato River. Hence, these names are clearly 
aonyms. It is preferable to discard « Waitangi Bay » rather than 


«SE LOO SE 
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« Pakau», since basalts also occur near the better known Wa 
tangi Treaty House in Northland. 
(D. Kear). 


WAITAPU SHELL CONGLOMERATE .... Lower Pleistoce: 
(North-west Wellington). 


Te Punca (M.T.), 1952. The Geology of Rangitikei Valle 
N.Z. geol. Surv. Mem., 8, 13, 17. 


Conglomerate (20 ft) composed of thoroughly rounded, fle 
tish, greywacke pebbles (1 to 3 in.); not rusty. Well-preserv 
shells of Amphidesma pliocenicum Oliver are abundant in san 
lenses. Moa bones appear for the first time in the Rangitikei sec 
mentary column. A few pieces of derived Waitotaran limestox 
and rare fragments of derived Nukumaruan limestone with ar 
culated Tawera subsulcata (Hutton), have been found. A fi 
ignimbrite, and many pumice, pebbles occur. Clean currer 
bedded quartz sands are associated with the basal portion. Wi 
tapu Shell Conglomerate, c. 1,800 ft above the base of the Uppg 
Rangitikei Formation, is Castlecliffian. 


Type locality : mouth of Waitapu Stream, Onepuhi. 
(M.T. Te Punca). | 


WATTATISPHONOLITE. aA ce oe eee ee ? Plioce 
(East Otago). ) 
See: DUNEDIN VOLCANIC ROCKS. | 

WAITEMA TA GROUP” rate ce ee ee Lower Mioce 
(Auckland). | 


HOCHSTETTER (F. von), 1864. Geologie von Neu-Seela 
Novara-Exped., Geol. Theil., 1 (1), xxxvu, 39. | 


HOCHSTETTER used the term « Waitemata sandstone » for ho 
zontal beds of sandstone and marl which form the cliffs of W 
temata Harbour, Auckland, and recorded them also from Mar 
kau Harbour and Whangaparoa Peninsula. A number of sectii 
in the same beds were described later by others workers w 
introduced numerous local names now obsolete: Calliope Dc 
Beds (McKay, 1888, 40), Fort Britomart Beds (HuTTON, 1885e, 31 
Howick Beds (Park, 1886a, 152), Kawau Island Beds (BUCHAN 
1870, 165), Mechanics Bay Beds (Fox, 1902, 480), Orakei Bay B 
(see separate entry) and Parnell Clay (Howet., 1907, 226). 
number of distinctive formations are now known to be interbede 
with the Waitemata sandstones and each has a separate entry 
the lexicon : Manukau Breccias, Parnell Grit, Orakei Bay Gre 
sand, Pakaurangi Beds, Albany Conglomerate and Oneroa Bé 
For this reason the term « Waitemata Group », recommended 
Brown (1942, 71), Finuay & Marwick (1948, 24) and BrotH 
(1954b, 26) has been adopted. The group extends over an ares 
c. 900 sq. miles in northern Auckland, from Mercer in the S 
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near Whangarei in the N. Macrofossils occur mainly near basal 
contacts: e.g. the Oneroa Beds at Waiheke Island (PowELL & 
BARTRUM, 1929, 395), Motutapu Island (WirHers, 1924, 5), Cape 
Rodney (FERRAR, 1934, 40), Pakaurangi Beds (FERRAR, 1934, 40; 
Laws, 1944, 297), and Motuihi and Kawau islands (Pow 1, 1938a, 
62). In addition, beds of volcanic debris within the group are 
parsely fossiliferous : e.g. Parnell Grit (TURNER & BARTRUM, 1929, 
76) and Manukau Breccias (Powe, 1935, 327). Foraminifera, 
ell distributed throughout the group are especially abundant in 
e Orakei Bay Greensand (KarreEr, 1865, 71). Faunas from these 
calities indicate a Lower Miocene (Altonian) age (FINLAY 
Marwick, 1948, 24); but recent work also suggests the presence 
Otaian (see: Otaian Stage). A probable southern extension of 
aitemata Group is the Papakura Series of Laws (1931, 42). 


(R.N. BROTHERS). 


REMATAN STAGE o Cai aens eea Lower Miocene 


Surer (H.), 1921. Lists of New Zealand Tertiary Mollusca. 
Z. geol. Surv. pal. Bull., 8, 5. 


The name was used by Suter for volcanic breccia at Taka- 
tuna, Auckland, and was later applied by PowELL & Bartrum 
1929, 395) to the molluscan fauna from the base of the Waitemata 
soup at Oneroa, Waiheke Island. The Waitematan has never 
n defined and is obsolete. 


(C.A. FLEMING). 


BT ARAS BEDS S. mah etett. wis ees oo Pliocene 
(North-west Wellington). 


Hector (J.), 1877. Progress Report. N.Z. geol. Surv. Rep. geol. 
plor. 1876-77, IV. 
First used by Hector in the form « Waitotara and Awatere 
s> in the Upper Miocene of his « New Classification ». 
The variants Waitotara Series, Waitotaran Series and Waito- 
ira Formation were extensively used either as lithostratigraphic 
inits for sediments of south Taranaki and NW Wellington like 
ose of the Waitotara-Hawera coast, or to correlate beds of simi- 
r age in other parts of New Zealand. Since THomson’s proposal 
‘ Waitotaran Stage (q.v.) based on part of the same sequence of 


ds, the name has become obsolete. 
(C.A. FLEMING). 


AITOTARA CORALLINE SERIES (CRAGS) .... Pliocene 

(North-west Wellington). 

Parx (J.), 1887. On the Geology of the Western Part of Well- 
ton Provincial District and Part of Taranaki. N.Z. geol. Surv. 
p. geol. Explor. 1886-87, 18, 57 (table). 

Sandstones and oyster shellbeds (with local polyzoan sands) 
‘lower Waitotara Valley (now classified as Wilkies Shellbed and 
lakokako Sand, q.v.) on which THomson (1916a, 36) based his 


+ 
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Waitotaran Stage. Park later (1910, 164) used the name Waitota 
Crags for the same beds. (C.A. FLEMING). 


WAITOTARAN STAGE .............-2-:2-5--s-0- Plioce: 


THomson (J.A.), 1916. On Stage Names Applicable to t 
Divisions of the Tertiary in New Zealand. Trans. N.Z. Inst., 48, < 


THomson’s stage was based on the « Coralline Series at We 
totara >» of Park (1887a, 57) which included formations in t 
coastal section on both sides of Waitotara River now classified 
follows (FLEMING, 1953c) : 


Muddy sandstone | 

(150 ft) | 

Kuranui Limestone 
(20 ft) 


Muddy sandstone 
(200 ft) 


Wilkies Shellbed 

(16 ft) 
Paparangi Makokako Sand MANGAPANIAN 
Group (200 ft) SUBSTAGE 
Paparangi Sandstone 

(c. 800 ft) 


Okiwa Group NUKUMARUAN 


BS AE SWE ee WAITOTAF 
Waverley Formation 
(250 ft) 
Whenuakura | Waipipi Formation WAIPIPIAN 
Group (188 ft) SUBSTAGE 
Rangikura Sandstone | 

(150 ft) : 


Type locality : PARK stated that the finest exposure of 
Coralline Series is on the bluff on Waitotara River oppor 
Wilkie’s farm (Wilkies Shellbed of modern classification) wh 
is the restricted type locality of the Waitotaran (FLEMING, 1$ 
301). The type section runs from the coast S of Waverley SE 
Wilkie’s Bluff, and thus includes the type locality of the lov 
substage, Waipipian. The upper beds were classed in the Man; 
panian Substage by Fiemine (1953c, 102). l 


Macrofauna : Waitotaran molluscan faunas in the type a 
are characterized by abundant large shells of Isognomon zela 
icum, Phialopecten triphooki, Mesopeplum crawfordi, Crassost. 
ingens, Eumarcia plana, etc. Their distinction from Opoitian fi 
nas has not been adequately studied, but they apparently di: 
in the presence of Patro, Zethalia, Striacallista, and in lack 
many Miocene genera which linger into the Opoitian. There | 
many restricted species (e.g. Pelicaria zelandiae). Many Mioc’ 
genera appear for the last time in the Waitotaran and ci 

| 


| 


this stage from the Nukumaruan (Manaia, Eucrassatella, Miltha, 
Maoricardium, Pholadomya, Sulconacca, Polinices (s. str.), Har- 
tungia, Austrotoma, Perirhoe). 


Microfauna : Waitotaran microfaunas are distinguished from 
oitian by the reduced number of Miocene species. Haeuslerella 
organi (Chapman), Karreriella cylindrica Finlay, Robulus di- 
ampylus (Franzenau), R. loculosus (Stache), Rectobolivina mao- 
ia Fin, and Globorotalia miozea Fin. persist. Cibicides n. sp. 
inuous ventral sutures) lasts on into the Lower Waitotaran and 
Notorotalia kingmai Vella, from the Opoitian, persists. Notorotalia 
mornata Vella appears and is accompanied by large N. zelandica 
in. (subspecies mangaoparia Vella) in the upper Waitotaran. 
ulimina echinata d’Orbigny appears to be restricted to deep 
water Waitotaran sediments. Waitotaran foraminiferal faunas 
Appear to be distinguished from Nukumaruan only by the greater 
umber of lingering Miocene species, and by an earlier member 
bf the Notorotalia zelandica lineage. 


Distribution : Waitotaran marine sediments, deposited during 

Pliocene transgression, are widespread. They have been identi- 
ied from the sea floor off Three Kings Islands and in wells from 

tahuhu to Huntly in the lower Waikato district. From the type 
section they strike inland to Rangitikei Valley near Mangaweka 
ind to the W flank of Ruahine Range, S to Manawatu Gorge. In 
k Hawkes Bay Waitotaran sandstone, mudstone, and minor shell 
‘nestone occupy the Wairoa Syncline. Similar beds, characteriz- 
£ by detrital shell limestone (Te Aute Limestone) extend from 
í Hawkes Bay to Palliser Bay and are represented by the Star- 
rough Group of Marlborough. In N Canterbury, Waitotaran is 
20wn as Greta or Motunau beds, and Bourne Sandstone. In W 
felson and Westland, the uppermost part of the Blue Bottom is 
wer Waitotaran. In Southland, the uppermost marine beds in 
e Waiau Syncline, shelly conglomerate near Lake Hauroko, and 
ficaceous sandstone at Resolution Island are also Lower Waito- 
ran in age. 

Correlation : The Waitotaran and underlying Opoitian are 
rrelated with the Pliocene (Astian and Plaisancian stages) from 
eir stratigraphic position above Miocene beds and below the 
dolwater Nukumaruan (Lower Pleistocene) and because they 
mtain the pelagic gastropod Hartungia (Astian of Morocco; Ka- 
an of Australia) and the Foraminifera Uvigerina pygmea and 
ulimina echinata (Plaisancian of Italy). 


(C.A. FLEMING). 


| 
| 
| 
| 
J 


‘AITOURA MARL. 
| See: OTEKAIKE LIMESTONE. 


AIUA FORMATION. 


See: MAITAI GROUP. 
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WAIUTA GROUP 3. .iscteee e saa E helena) EE ? Precambriz 
(South-west Nelson). 


Succate (R.P.), 1957. The Geology of Reefton Subdivisio 
N.Z. geol. Surv. Bull., 56, 24. 


Indurated unfossiliferous sandstone and mudstone (greywacl 
and argillite) typically exposed near Waiuta township; 17,000 
thick, but top and bottom not exposed. In fault contact with tl 
Reefton Group (Devonian) and intruded by (?) Paleozoic granit 
Mapped as «Aorere Series» by HENDERSON (1917) and 
« Greenland Series» by Gace (1948); since correlation wi 
neither of these groups is certain, the name « Waiuta Group > w 


used. 
(R.P. SUGGATE). 


WATITWERA BEDS ST tone oe oo te cn OENE: ? Permian-Triass 


Hector (J.), 1884. General Table of Reference to the Sec 
mentary Strata of New Zealand. N.Z. geol. Surv. Rep. ge 
Explor. 1883-84, 16, xv. | 


Hecror listed the Popotunoa beds or Waiwera beds as a s 
division of his Permian Formation but gave no further explan 
tion and stated that full discussion must be reserved for a futu 
occasion. The name has not been used since, nor has there be 
any further explanation or discussion by HECTOR or later worke 
in the district. 

Triassic fossils are now known to occur in Popotunoa (Ku: 
wao) Gorge, and fossiliferous Permian rocks underlie the near 
Waiwera district. Some collections identified as Permian | 
Hector’s time are Triassic. It is not possible either to re-loc: 
Hecror’s Waiwera beds, or to know wheter they would now 
regarded as Triassic or Permian. 


(B.L. Woop). | 

WAIWHETU ARTESIAN GRAVELS .............. Holoce 
A member of Hutt Formation (q.v.). | 

| 

WAKAEPA FORMATION .......... Middle-Upper Juras 


(North Canterbury). 


SPEIGHT (R.), 1928. The Geology of the Malvern Hills. Ni 
Dept. sci. ind. Res. Mem., 1, 9. | 


A conglomerate with sandstone and shaly beds contain 
plant fossils. The plants were determined by ARBER (1917, 
see : also Epwarps, 1934). This formation is apparently the sa’ 
as that called the Malvern Hill Plant Beds by Haast (1879, £ 
277) and the Cairn Range Beds by JopBERNs (1926, 217). No rea: 
was given for the change of name. 


(L.E. Ozorn). | 


| 


463 


WAKATIPU BOULDER CLAY ............ Late Pleistocene 
(West Otago). 


Park (J.), 1910. The Geology of New Zealand (Whitcombe 
& Tombs, Ltd.), 196-9. 


Unsubdivided glacial deposits over much of area from 
Queenstown to Arrowtown, including ground moraine, fluvio- 
glacial gravels, and lake beds. 

(R.P. SUGGATE). 


WALTER AND CECIL PEAK SERIES (= CECIL AND WAL- 
TER PEAK SERIES, q.v.). 


ALTON FORMATION (BEDS)... ...:.....0:. Pleistocene 
(South Auckland). 


HENDERSON (J.) & Barrrum (J.A.), 1913. The Geology of the 
oha Subdivision. N.Z. geol. Surv. Bull., 16 (n. s.), 75-6. 


Clays and current-bedded sands containing pumice, first 
amed in the Thames-Matamata area. Similar beds in the Kara- 
iro-Hamilton district were named Hamilton Hills Formation by 
EALY (1946). 

Walton Beds was originally used in the same sense as Tau- 
anga Group and may be retained in a restricted sense as a for- 
vation within that group. No type locality has been designated 
end there is no known suitable exposure near Walton. The best 
tions are exposed in the Waikato Valley, and that described by 
SaaLY (1946) «on the left bank of the Waikato just over a mile 
Eownstream from the [Karapiro] dam site, where a small track 
fas been cut down the steep wall of the bank » can be taken as 
# standard section. Here the sequence is a follows: 

Light pumice sands and silts (30 ft) 

Light-grey clay (2 ft) 

Brown sandstone (5 ft) 

Light-brown sandy clay (5 ft) 

Alternating sands, silts, and grits (30 ft) 

Tuffaceous sandstone (15 ft) 

Well-cemented gravel, with pebbles of greywacke, and rhyo- 

lite up to 14 in. in diameter (2 ft) 

Well-consolidated grits and greywacke gravels, pebbles up to 
l 2 in. diameter (30 ft). 
_ Below, sands and grits constitute the lowest visible bed, out- 
| cropping near river-level, there obscured by slipped 
S material. 
_ Walton Formation is younger than the Puketoka Formation 

d possibly coeval with the Kaureranga Formation. 

Distribution : Waikato River Valley and associated aggrada- 
ional basins, including the Hauraki Depression. Possibly also in 
jay of Plenty and Manukau Harbour regions. 

(J.C. SCHOFIELD). 
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WANAKA FORMATION (SERIES) ........ ? Carboniferor 
(Central Otago). 
Hutton (F.W.), 1875. In Hutron & ULRICH. Report on tl 
Geology and Goldfields of Otago (Mills, Dick and Co., Dunedin 
26 (table), 29. 


Coarsely foliated chlorite schists of Lake Wanaka district ar 
several thousand square miles of the surrounding Central Ota; 
region. The name was given by Hurron to « contorted feldspath 
schist » forming the lowest of Hrcror’s three divisions of tl 
Otago schists (see: Kakanui Schist and Otago Schist). Pat 
included the same rocks and some of the Fiordland Complex 
his Maniototo Series. 

The name Wanaka Formation or Series was widely used un 
1941 but has been abandoned in favour of the omnibus term Ota’ 
Schist, and the petrographic classification of the rocks | 
TURNER’s Chl. 4 sub-zone of the chlorite zone, but may be reviv 
when detailed stratigraphic and structural examination of t 
schist is undertaken. | 

Estimates of age have ranged from Archaean through « Low 
Silurian » (Ordovician) to Upper Paleozoic, but contempora 
opinion favours Carboniferous. 

(H.J. HARRINGTON). 


WANGALOA FORMATION (BEDS, SERIES). 
Upper Cretaceous-Lower Eoce 
(South Otago). 


Marsau (P.), 1917. The Wangaloa Beds. Trans. N.Z. In. 
43, 595. 


MarsuHa.u described a puzzling molluscan fauna, containi 
both Cretaceous and Tertiary elements, from beds at Mitch 
Point and Measly Beach, Wangaloa. The fauna has since attrac 
much attention, the latest and most complete description being | 
Finutay & Marwick (1937) who concluded that it is probal 
Danian (see: Wangaloan Stage). 

The fossiliferous strata lie above the quartz-pebble conglo: 
erates of Taratu Formation and ONGLEY (1933a, 17) stated tl 
« in spite of some confusion in nomenclature the fossiliferous bi 
of Measly Beach are taken as the type of the Wangaloa Ser 
This is limited to the marine sorted and bedded top part of 
quartz conglomerate and the overlying fossiliferous sandst 
and extends from Mitchell Point 4 miles to the N across the Tol! 
mairiro River... [The beds are] 200 ft thick». ONcGLEY ¢ 
included in Wangaloa Series strata on the S and W outskirts! 
Dunedin City 50 miles to the N, namely a quartz conglomer!} 
at Boulder Hill with the same fauna as the Measly Beach (M 
chell Point) beds, and 800 ft of glauconitic sandstone and mv 
stone that do not contain the Wangaloan fauna and are r 
called Abbotsford Mudstone. See also ONcLEY, 1939, 56-8. 

The type locality has been re-examined recently in cons} 
erable detail (HARRINGTON, in press). The top of Taratu Format? 
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s the terrestrial Coombe May Coal-horizon. Eastwards to the dip 
he coal-horizon is replaced by ferruginous littoral quartz-pebble 
pnglomerate which contains typical Wangaloan macrofossils a 
feet above its base. Fossils are also found at several lensoid 
orizons in the succeeding 100 ft of ferruginous littoral quartz- 
ebble conglomerate and pebbly quartz sand, particularly in the 
igher beds, best exposed on the coast at Measly Beach and Mit- 
ell Point. Some of the puzzling features of the Wangaloan fauna 
aight be due to collection from several different horizons. As the 
leds are followed inland fossils disappear from the lower hori- 
ons and a mile or more inland the beds are replaced by terres- 
#ial quartz conglomerate similar to that of the underlying Taratu 
ermation. Both terrestrial and marine facies are included in 
fangaloa Formation. 

| On the coast in a small area between the mouths of Wan- 
iloa Stream and Shagree Creek (Boat Harbour and Trig. C hill), 
id to the N at Trig A hill near Tokomairiro River, pebbly ferru- 
mous quartz sands of the Mitchell Point facies pass up rapidly 
150 ft of fine quartz sand, in its lower part black, highly 
foonaceous and slightly glauconitic, in its higher part less 
ponaceous and in patches much more strongly glauconitic. This 
mapped as the upper member of Wangaloa Formation, con- 
ins a few Mollusca and Foraminifera of probable Dannevirke 
a in concretions in its lower part at the Boat Harbour. The 
eer member of the Wangaloa Formation is, in age and lithology, 
lorrelative of part of the Abbotsford Mudstone. Its top is 
ked by a distinct erosional ledge, which might be developed 
a disconformity. Above the ledge at the top of Trig C hill, 
=teonitic sand (50 ft) mapped as Elliotvale Formation contains 
“ew Bortonian Mollusca and Foraminifera. 

' The Wangaloan Stage was based on the fauna of the lower 
“ember of Wangaloa Formation. 


iO 
t 


~ 


(H.J. HARRINGTON). 


ENGALOAN STAGE ................-- Upper Cretaceous 


Morcan (P.G.), 1918. Table of Cretaceous and Tertiary For- 
tions in New Zealand, in CHapman (F.). Cretaceous and Ter- 
ry Fish-remains of New Zealand. N.Z. geol. Surv. pal. Bull., 


Cw 

Introduced in a table, as a stage of the Kaitangatan, for the 
mgaloa Beds, from which an interesting and puzzling mollus- 
fauna had been described by Marsuatu (1917b, 450), and was 
ji :monographed by Fınray & Marwick (1937). 

kK 


Fauna and Correlation: Outstanding features of the fauna 
| the presence of forms with strong Cretaceous affinity (Con- 
thyra, several Aporrhaids, Lahillia, and Paleopsephaea), with 
Tesentatives of important Tertiary families differing widely 
n those of Lower Tertiary horizons (Cucullaeidae, Malletiidae, 
Meridae, Struthiolariidae, Turritellidae, Cassidae, Volutidae). 
icies belonging to prominent Tertiary families have notably 
| 


p. 16 
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(Wangaloan Stage, continued) 


primitive characters. This evidence favours a Cretaceous age, | 
the absence of ammonites, belemnites and Inoceramus and 
Tertiary aspect of the Naticidae and Turridae favour post-Mz 
trichtian or Tertiary age. The age is clearly intermediate betw 
known New Zealand Maestrichtian and Middle Eocene faunas, 
the fauna shows complete specific and great generic differs 
from both. Fintay & Marwick recommended correlation with 
Danian. 

The Wangaloan fauna is characterized by the following 
stricted genera or subgenera: Cucullona, Dosinobia, Leptocol 
Colposigma, Kaitangata, Amauropsona, Spirogalerus, Microful 
Tudiclana, Fyfea, Taieria, Proficus, Taioma, Coptostomella, F 
timerica, Campylacrum, Tholitoma, Ongleya, Marwickia, Dr 
nochilus, Heteroterma and Paleopsephaea; by the first appear: 
of Limopsis, Venericardia, Pteromyrtea, Globisinum, Polini 
Pseudofax (and others) and the last appearance of Cucullif 
Lahillia, Conchothyra, Struthioptera (and others). 


Type Locality : calcareous glauconitic sandstone expose 
sea cliffs at Measly Beach, extending from Mitchell’s Point, 3 
NE of Wangaloa Post Office for a little over a mile northy 
overlying the Taratu Coal Measures and underlying spa 
fossiliferous Eocene beds (see Wangaloa Formation). i 


Distribution : An equally rich fauna, almost the same asi 
blage, is known from Boulder Hill 18 miles NW of Dunj 
Another small fauna was described (FınLay & Marwick, & 
116-8) from a piece of fossiliferous rock believed to be fron 
Castle Hill, Shaft, Kaitangata. Wangaloan Mollusca also oce! 
the Kauru Formation of Kakanui Valley, North Otago. Rece 
typical Wangaloan Mollusca were identified in an isolated boff 
from Ngahape district, E Wellington. At none of these locat 
do Foraminifera accompany the Wangaloan molluscs, so it if 
known which (if any) of the several foraminiferal faunas ki) 
in sequence in the Te Uri and other sections bridging the C1 
ceous-Tertiary contact correspond with the Wangaloan. Fy) 
& Marwick (1947, 230) correlated the Waipawa Black {j 
microfauna with the Wangaloan but this is uncertain, and 
stage can not be used for beds containing only microfossils ff 
the latter are found associated with Wangaloan Mollusca |i 
HORNIBROOK & HARRINGTON, 1957). i 


(North-west Wellington). 


PURNELL (C.W.), 1874. On the Wanganui Tertiaries. i 
N.Z. Inst., 7, 453. | 


Used for the Shakespeare Cliff Siltstone and overlying si 
and for their correlatives in Wanganui District. Obsolete. 


WANGANUI OYSTER BEDS .................. na 
i 
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JANGANUI SERIES ................. Pliocene-Pleistocene 


HocHSTETTER (F.), 1864. Geologie von Neu-Seeland. Reise 
ler Novara, Geol. Theil, 1 (1), x1. (Wanganui River-Schichten). 
BUCHANAN (J.), 1870. Trans. N.Z. Inst., 2, 163 (Wanganui Series). 


| Hocusterrer’s name was applied to fossiliferous blue clay 
bverlain by volcanic conglomerate), containing many Recent 
becies, described by MANTELL (1848, 239; 1850, 332) and to sand 
th giant oysters (O. ingens Zittel) in Wanganui Valley, i.e. to 
astlecliffian and Waitotaran beds. Beds of the same ages, at 
jakespeare Cliff and Patea, were grouped by BucHanan in his 
anganui Series, which was used as a standard for comparison 
beds elsewhere in New Zealand by Hector and McKay (1870 
1877). Hutton (1873) used Wanganui Formation in the same 
ay, for New Zealand Pliocene rocks with 76 per cent Recent 
ecies. From 1870 to 1886 geologists exaggerated the age diff- 
rence between two contrasting lithologies at Shakespeare Cliff. 
e upper sandy beds (now called Shakespeare Cliff Sand, Castle- 
iflian) were correlated with other sandy beds (e.g. Kereru 
tella Beds) and classed as Upper Wanganui Beds, whereas the 
derlying blue clay (Shakespeare Siltstone, Castlecliffian) was 
duped with the Patea Siltstone (Waitotaran) and classed as 
enganui Formation, Series or Group; the former dated as Post- 
ertiary (HECTOR, 1870, 172; Hutron, 1873) or Pliocene (HECTOR, 
e, WI, Iv), the latter as Pliocene or Upper Miocene. Hutton 
$56) re-grouped the two units in his comprehensive Wanganui 
tem, attributed to the Pliocene, and included similar beds in 
kes Bay. Park (1887a, 57) used the term Wanganui Beds in 
festricted sense for the younger beds only (now Shakespeare 
up), but later adopted Hutron’s comprehensive Wanganui 
fstem (1910, 156). 
| THomson grouped his Castlecliffian and Waitotaran Stages in 
anganuian (system) attributed to Park. FINLAY & Marwick 
#47) grouped New Zealand stages in series, in accordance with 
recommendation of the International Geological Congress, and 
Ed the name Wanganui Series for the Castlecliffian, Nukuma- 
an, Waitotaran and Opoitian stages, thus including all the beds 
Sviously classed under some or other variant of the name. 
E: Wanganui Series has generally been correlated with 
Pliocene but FLEMING (1953c) and Couper & McQUEEN (1954) 
me argued that its upper two stages are Lower Pleistocene. 


i (C.A. FLEMING). 


ANoaPric SERIES AEI A A nore eta Devonian 
(North-west Nelson). 


PARK (J.), 1909. Outline of the Geology of New Zealand. N.Z. 
tes. Rec., 12, 340 (table), 389. 


Bi colcte name to include the Baton River and the Reefton 
Ups (q.v.). 


(A.R. LILLIE). 
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WANSTEAD FORMATION .............. Upper Cretace 
(Southern Hawkes Bay). 


Onctey (M.), 1936. Dannevirke Subdivision. N.Z. geol. Si 
30th ann. Rep., 3 (Wanstead Series). 


The name Wanstead Series, modified to Wanstead Formai 
by Lituie (1953, 35), was first applied to the parent rocks of «$ 
of « Wanstead type » recognized by pedologists. 

The Wanstead Formation lies between the Whangai Argi 
and Weber Formation in Southern Hawkes Bay and contains 
grey siltstone, black shale, greensand, and light grey, often 
tonitic, very calcareous mudstone with vague brownish marki 
The rocks are somewhat softer than the overlying Weber rı 
and this criterion has been used in the field to distinguish 
two; otherwise there is little difference between upper Wans 
and lower Weber strata. The Whangai-Wanstead boundar 
based on the last appearance of the typical Whangai Argi 


Type Locality : road section SE of Wanstead. 

The Wanstead Formation has now been subdivided on) 
cropaleontological and micro-lithological evidence; the blue 
siltstone and black shale have been assigned to the Upper (i 
taceous (Danian) Teurian Stage; the light grey mudstones tol 
Paleocene and Eocene, Dannevirke and Arnold series. Green: 
is usually limited to the Cretaceous-Tertiary boundary. ; 


(J.T. Kinema) 4 


WAREPA SERIES (GROUP) .............. Upper Trid 


Onctey (M.), 1933. Kaitangata-Green Island Subdivision. f 
geol. Surv. 27th ann. Report (n.s.), 14, 15 (Warepa Series). | 


The name is derived from Warepa S.D., S. Otago. In’ 
original definition a spheroidally weathered sandstone assoc: 
with an intermittent conglomerate and overlying the M4 
mudstone in the Kaihiku Range was taken as the base ol. 
series. The characteristic fauna is « Pseudomonotis », now Mol 
richmondiana, and the top of the series is defined as the ba 
a strong conglomerate above the Monotis bed. The serif 
1,100 ft thick. | 

WILLETT (1948a, 13) modified the name to Warepa Group” 
gave no further definition. Marwick (1951) presented a tab: 


i 
which the term Warepan Stage was introduced, its type area : 


by Monotis richmondiana, which are only part of ONGLEY’s Wad . 
Series. See also Warepan Stage. H 
(I.C. McKE.iar)/i 


WAREPAN STAGE)........05 ee ee Upper Tril 


Marwick (J.), 1951. Series and Stage Divisions of New ie 
land Triassic and Jurassic Rocks. N.Z. J. Sci. Tech., B 32 (3), @ 
1953. N.Z. geol. Surv. pal. Bull., 21, 17. $ 
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The Warepan is the middle stage of the Balfour Series. 


Type Section : a tributary of Kaihiku Stream, Warepa Survey 
District, Sheet S179, S Otago. The rocks in the type section 
‘consist of sandstones and siltstones in which fossils are locally 
‘abundant and form a shell-bed. 


_ Fauna and Correlation: Monotis richmondiana Zittel, the 

[key fossil of the stage, is preserved in vast numbers in silt, sand, 

gravel and limestone but isolated single valves are known in silt- 

stone and sandstone. Species of Coenothyris, Rastelligera and 
Clavigera are also present. 

| Marwick (1953, 17) correlated the Warepan with the Norian. 


Distribution : Along the N limb of the Southland Syncline, 
M. richmondiana has been recorded from Glenomaru, Kaihiku 
Stream, Taylors Stream, Benmore, Dipton, Taringatura Hills. 


described from Nugget Point, Gore and Otamita. Conspicuous 
hell-beds of M. richmondiana crop out intermittently between 
iighty-eight Valley and Hart Creek, a few miles S of Nelson 
sity. Similar shell-beds occur along both limbs of the Kawhia 
yncline, and are intersected by the coast at Marakopa and Arawi 
oint. 

_ Limestone composed in the main of M. richmondiana occurs 
in the upper Okuku Valley, Canterbury and a few valves of the 
same species have been collected from an outcrop of siltstone at 
"rent River, Westland. M. richmondiana has been found in bould- 
e?s at a number of other localities in Canterbury and at Lake 
Zotoiti. 

The Warepan Stage replaces the old unit Warepa Series of 
ŽNGLEY (1933a, q.v.). 

(J.D. CAMPBELL). 


paventey FORMATION har ahe aee ER Pliocene 
(North-west Wellington). 


i Park (J.), 1910. The Geology of New Zealand (Whitcombe 
Tombs, Ltd.), 164 (Waverley Beds). 


PARK’s name was used in a vague sense for beds in the Wan- 
anui coast section near Waverley, between the « Waitotara 
frags » and the Patea Siltstone. The Waverley Formation, as now 
festricted (FLEMING, 1953c, 113), is part of the section for which 
ARK used his name, and comprises the uppermost formation in 
mae Whenuakura Group. 


-Type Section : coast E from Wairoa Stream, S of the town of 
Waverley, to the end of the sea cliff W of Waitotara River. The 
eds are fine-grained massive blue-grey sandstone, siltstone and 
inated sands showing ripple bedding, in all c. 270 ft thick, 
mformably overlying the Waipipi Formation. Upper limit cannot 
® defined. Sparse fossils allow classification in the Waipipian 
Nubstage of the Waitotaran Stage. 


4 
A 


(C.A. FLEMING). 
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WEBER FORMATION (LIMESTONE, BEDS). Lower Oligoce1 
(East Coast, North Island). 


Onctey (M.), 1931. Eketahuna Subdivision. N.Z. geol. Sur 
25th ann. Rep., 5 (Weber Series). 


Light coloured, strongly caleareous mudstones with or wit! 
out thin, fine- grained sandstone bands, lying between the Wa: 
stead and Ihungia formations. The name Weber Series was fii 
used for light mudstones with thin sandstones, containing fucoic 
overlying the Mangatu Beds at Weber. 


Type Section: Weber Gorge. LILL (1953, 41) modified t 
name to Weber Formation and, noting that the lower part of t 
type section is coeval with the Wanstead Formation, retain 
Weber for mudstones, generally light-coloured, of Whaingaro: 
Duntroonian and Waitakian age, corresponding with the chara 
teristic beds of ONGLEY’s unit. Similar strata often occur in 
upper part of the underlying Wanstead Formation in S Hawl 
Bay, making it difficult to draw the boundary between the t 
without foraminiferal or microlithological aid. The overly! 
Ihungia Formation differs considerably in facies, the rocks usua 
being dark grey siltstones with or without sandstone bands. T 
name Weber also « Weberoid Strata ») has been used in Pove? 
Bay district by MacpHerson (1945a, 247) for the upper memb’ 
of the old Mangatu Formation, which locally include light- -gi 
muddy limestone (Weber Limestone). | 


(J.T. KINGMA). 


WEDDERBURN FORMATION (SERIES) 
(Central Otago). Upper Oligocene - Lower Miocti 


Wituimson (H.S.), 1933. Naseby Subdivision. N.Z. geol. Sv 
27th ann. Rep. (n.s.), 8 (table) (Wedderburn Series). 

The formation consists of several hundred feet of quar 
pebble conglomerate, quartz sand, firm bluff-forming whi) 
weathering silt, plastic clay, gypsum-bearing clay, and bre 
lignite seams lying disconformably on the Naseby Greensandé 
Naseby Subdivision. 


Type Locality : by tautology, Wedderburn Stream. The n 
complete description is in Wim.iamson (1939). In a wider se 
the formation is part of the Central Otago Lignites and the Upi 
Coal Measures. i 

In its upper part, Wedderburn formation becomes browr“ 
colour and passes up to coarse piedmont gravels, Dansey Gra’ 
(HaRRINGTON, 1955). The formation has been much worked 
detrital gold, and contains useful quartz sand, plastic ball cj 
and lignite seams. 


(H.J. HARRINGTON). V 


WEKA PASS STONES... a E ET Lower Oligoch 
(North Canterbury-Marlborough). i 


Haast (J.), 1870. Notes on a Collection of Saurian Rem , 
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from the Waipara River, Canterbury, in the possession of J.H. 
(Cockburn Hood, Esq. Trans. N.Z. Inst. 2, 189 (Weka Pass Beds). 
_ Haast refered to « so-called Weka Pass beds » which appear 
to include what was soon to be known as the « Amuri» Lime- 
stone = Amberley Limestone, although he presumably refered to 
the « White and Yellowish Calcareous Sandstone» of HECTOR 
1869, xm) who clearly did not include the Amuri Limestone. 
Haast’s usage was followed by McKay (1877b, 37), under the 
mame « Weka Pass Series», although in the meantine HUTTON 
1874, 44) had restricted « Weka Pass Stone» (or « limestone >) 
io the calcareous sandstone, green (glauconitic) at the base, that 
lat Weka Pass and in the gorge of Waipara River « is seen to rest 
a water-worn surface of Amuri Limestone ». Later HECTOR 
(877c, Iv) and McKay (1877g, 46) both adopted the restricted use, 
which has since been used in all descriptions of the Waipara- 
Neka Pass area. 
Weka Pass Stone has been recognized from the Waipara area 
[E to Clarence Valley, descriptions of localities being given by 
PEIGHT & Wp (1918, 65-93), and for Clarence Valley by THom- 
ON, 1919, 323-330). In 1920, THomson (1920, 352-6) proposed se- 
Parating the basal « Weka Pass Greensand » from the main « Weka 
ass Stone », but probably because the Weka Pass Greensand 
« passes insensibly into the Weka Pass stone » (op. cit., 353), which 
È itself glauconitic, the distinction has not been adopted by later 
guthors. The Weka Pass Stone is 30-100 ft thick in the type area 
eka Pass-Waipara), and is overlain by the Grey Marls (q.v.). 
~ Foraminifera show the base of the Weka Pass Stone to be 
troonian and the top to be Waitakian (as is the base of the 
“rey Marls in this area). Macrofossils, uncommon except in the 
Siauconitic base, include molluscs (Cirsotrema lyratum Zittel, 
©2.), the brachiopod Aetheia gualteri (Morris), and sharks’ teeth. 


(R.P. SuacateE). 


See TANVUAN RS ELE © 5 scars. o, 6 a seen Sc eee eee ees ohet Oligocene 
_ (Southland). 
MacpHerson (E.O.), 1935. Waikaia Subdivision. N.Z. geol. 
furv. 29th ann. Rep., 6. 
f A group of terrestrial beds containing quartz conglomerate, 
artz sand, light-grey clay, lignitic clay, and seams of lignite, 
Wnderlying marine beds (Chatton Series) in the Waikaia district 
wm Welshman’s Gully), around Waikaka, Otama (HEaty, 1936, 7), 
ad in Whakaea Valley (Heaty & WuueTT, 1937, 11). The beds, 
Mteserved along fault-angle depressions, were tentatively corre- 
a ed by MAcPHERSON with the Hogburn Series of Central Otago 
WILLIAMSON, 1939, 49). 

They were remapped in the Waikaka and Otama districts as 


ore Lignite Measures of approximately Landon age (Woop, 


(B.L. Woop). 
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WESTHAVEN FORMATION s | 
(North-west Nelson). Lower Oligocene - Lower Mioce: 
OncLEY (M.) and Macpuerson (E.O.), 1923. The Geology a 

Mineral Resources of the Collingwood Subdivision, Karamea L 

vision. N.Z. geol. Surv. Bull. 25, 26-39 (West Haven Series). 
The lower beds on the west side of West Haven (Whangant 

Inlet, comprise : 


Limestone (50 ft) 

Blue calcareous mudstone (10 ft) 
Marine Coarse rusty sandstone (30 ft) 

Brown micaceous mudstone (20 ft) 


Quartz conglomerate (30 ft +) 
Freshwater Grey-blue mudstone with coal seams (50 ft: 
Quartz conglomerate (50 ft +). 


Calcareous sandstone 450 ft thick overlies the limestone, 
younger beds not seen in sequence in the area mapped by ONgai/ 
& MacPHERSON are blue mudstones. The formation extends alc 
a coastal strip from Abel Head, at the inland end of Farewell Sı 
SW for 30 miles to Kahurangi Point. 

The name was given as « Westhaven » by HENDERSON (1€ 
284) and this usage was maintained by SuacaTe (1956, 540-41) w 
restricted the Westhaven Formation to the marine part of © 
sequence and included the freshwater part in the Pakawau Gro} 

The age of the restricted Westhaven Formation ranges fr 
Duntroonian to Altonian. Sandstone below the limestone conta 
Lentipecten hochstetteri (Hutton). Otaian Foraminifera associa 
with Serripecten hutchinsoni (Hutt.) and « Celleporaria » papill 
(Tenison-Woods) are abundant in calcareous sandstone above | 
limestone. The blue mudstones, youngest beds of the Westha% 
Formation, contain Altonian Foraminifera. 
(R.P. Succate). | 


WESTLAND FORMATION ...... ? Pre-Cambrian-? Perm 
Haast (J.), 1879. Geology of the Provinces of Canterbury a 
Westland, New Zealand (Times Office, Christchurch), 256. 


Obsolete term applied to older rocks in Westland and Ci 
terbury, now distinguished as Greenland and Arahura groj 
and Alpine Schist. j 


(J.J. Rer). | 
WESTMERE SILTSTONE ............... Lower Pleisiaiia 
See: UPPER WESTMERE SILTSTONE and LOWER WESTM’ 


SILTSTONE. 


WESTON MEMBER. 
See: TOTARA LIMESTONE. 
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ETHERSTONES CONGLOMERATE 
| (Central Otago). 
l 


| Marsmarr (P.), 1918. The Geology of the Tuapeka District. 
N.Z. geol. Surv. Bull. (n.s.), 19, 52. 


Applied to the « Auriferous Conglomerate or Cement » mem- 
ber of MaRsHALL’s Waitahuna Series at Wetherstones, one mile E 
of the town of Lawrence and two miles SE of Blue Spur. Now 
included in Blue Spur Formation. 


A A PEE E EE, Eocene 


(H.J. HARRINGTON). 


HAINGAROA BEDS (CLAY) ........... Lower Oligocene 
(West Auckland). 


Hutton (F.W.), 1867. Geological Report on the Lower Waikato 
istrict, 6. 

-HUTTON proposed the name « Whaingaroa Clay » for a « yellow 
andy clay at Whaingaroa [Raglan] Harbour, passing soon towards 
He northeast into a light blue indurated marl ». He gave no better 
type locality, and therefore HOCHSTETTER’s (1864, 44) earlier loca- 
ity (shore of Waitetuna Creek, near Capt. Johnston’s house) 
sould be taken as the type if one were needed. Cox (1877a and b) 
mapped the same strata as Leda Marl or « Grey Marl » according 
lo locality. 

| HENDERSON & GRANGE (1926a, 46-7) extended the term Whain- 
aroa to what was virtually group rank. Their Whaingaroa Beds 
€cluded all strata between the Waikato Coal-measures (q.v.) and 
Geir Te Kuiti Beds, although their differentiation of Te Kuiti 
čom Whaingaroa beds was inconsistent and difficult to under- 
and. Marwick (1946) continued their separate use of the terms 
“e Kuiti and Whaingaroa, but PENSELER (1930a) returned to the 
Peder use of « Te Kuiti» by giving that name to beds in the 
Waikato Coalfield that underlie correlatives of the Whaingaroa 
ay. Precise redefinition of the terms « Whaingaroa » and « Te 
suiti > is badly needed (see Te Kuiti Group). 

Fintay & Marwick (1940, 112-3) described the Whaingaroan 
itage (q.v.) with its type locality « Whaingaroa Harbour, Huntly- 
mawhia Subdivision (Whaingaroa Beds of HENDERSON & GRANGE, 


£926a, 46) >. (D. Kear). 


WHAINGAROAN STAGE ................ Lower Oligocene 


Finuay (H.J.), 1939. New Zealand Foraminifera, Key Species 
t Stratigraphy No. 1. Trans. roy. Soc. N.Z., 68, 531. 


‘The Whaingaroan is the lowest stage in the Landon Series, 
verlying Runangan and underlying Duntroonian. FINLAY pro- 
sed the stage, solely on the basis of Foraminifera, for « the 
sriod of time represented by the deposition of the Whaingaroa 
ay-stones or sandy marls below the Te Kuiti Limestone ». 
oraminifera enable the Whaingaroan to be correlated with the 
Sper part of the Ototaran Stage, which, being an over-large unit, 
ts fallen out of use. 
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The Whaingaroan is one of the most widespread New Zeala 
Tertiary stages and is developed in most areas of Tertiary roc 
throughout New Zealand and as far S as Campbell Island. Whi 
ngaroan sediments range from coal measures and breccia throu 
carbonaceous estuarine mud, greensand, sandstone and limestoi 
to deep water mudstone and chalk. Foraminifera and Ostraco 
are abundant and microfaunas are known from a consideral 
range of environments. 


Microfauna : Whaingaroan microfaunas are exceedingly d 
tinctive, including many forms making their earliest appearan 
and lacking such typically Eocene forms as Hantkenina, Aste‘ 
cyclina and Globigerinoides index Finlay that do not outlast + 
Runangan. / 

The following first appear in the Whaingaroan: Verneuil 
novozealandica Cushman, Semivulvulina capitata (Stache), Haeg 
lerella textilariformis (Stache), Robulus dicampylus (Franzena 
R. haasti (Stache), R. taettowatus (Stache), Vaginulina cristell 
Stache, Vaginulinopsis interruptus (Stache), Amphicoryne pri 
Finlay, Lagenonodosaria hirsuta (d’Orbigny), L. scalaris (Batscl 
Bolivina lapsus Fin., Siphogenerina striatissima (Stache), Uvii 
rina maynei (Champman), Notorotalia stachei Fin., Cassidulinal 
crassa d’Orb., Cancris lateralis Fin., Siphonina australis Cushm! 
Calcarina mackayi (Karrer). 

A number of species persist from the Eocene: Textul 
zeaggluta Fin., Cancris compressus Fin., Cerobertina kakahi 
Fin., Cibicides collinsi Fin., Notorotalia tainuia Dorreen, Asti? 
gerina cyclops Dorreen, Halkyardia bartrumi Parr. Both Cibici 
parki Fin. and Uvigerina bortotara (Fin.) persist into the b: 
Whaingaroan in a few localities. Bulimina forticosta Fin. andit 
undescribed Notorotalia appear to be restricted to the Wha" 
garoan. . 

In addition to the above, Whaingaroan foraminiferal ass; 
blages typically include: Arenodosaria antipoda (Stache), A. 4 
busta (Stache), Karreriella novozelandica Cush., Gaudryina re} 
Stache, Vaginulinopsis hochstetteri (Stache), Polymorphina 
gulata Stache, Sigmomorphina pernaeormis (Stache), Amphist! 
ina, Bulimina pupula Stache, Bolivina anastomosa Fin., Sphcj 
oidina bulloides d’Orb., Carpenteria globiformis Chapman, | 
nion maoricum (Stache), Gyroidinoides allani (Fin.), Anomis 
noides fasciatus (Stache), Cibicides maculatus (Stache), C. th). 
(Stache), C. elatior (Stache), C. novozelandicus (Karrer), Gli 
gerina angipora Stache, G. reticulata Stache, and the Ostracit: 
Macrocypris eocuneata Hornibrook, Cythereis semicontigua En 
nib., C. hostizea Hornib., Bradleya semivera Hornib. H 


Macrofossils : The brachiopod Lingula waikatoensis Pens» 
was described from Whaingaroan mudstone in the Waikato = 
field. In Northland and Waikato, shell beds with Eumarcia er & 
Marwick occur close above the coal. The Aotea Sandstone)! 
Kawhia and Aotea harbours, contains Janupecten polem! 
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Marw., Chlamys williamsoni Zitt., Cirsotrema lyratum Zitt. and 
other Mollusca. J. polemicus and J. uttleyi are restricted to the 
stage and have been recorded from scattered localities in both 
islands. The Deborah Volcanics and overlying McDonald Lime- 
stone of Oamaru-Kakanui district have yielded Whaingaroan Po- 
lyzoa (Brown, 1952, 24), Brachiopoda (Terebratulina oamarutica 
Boehm, Liothyrella oamarutica (Boehm), Terebratella oamarutica 
Boehm), and sparse Mollusca (Gace, 1957, 43, 47). The type of the 
fossil penguin Palaeeudyptes antarcticus Huxley from Kakanui is 
probably Whaingaroan. 


Distribution : In Northland calcareous facies of the Whain- 
garoan (crystalline and argillaceous limestone) predominate but 
glauconitic mudstones are also known. The Whangarei Limestone 
is partly Whaingaroan. 
In Waikato district, Whaingaroan is exceedingly well devel- 
ped as the lower part of the Te Kuiti Series which includes 
calcareous mudstone, limestone (at Glen Massey), sandstone 
Aotea Sandstone) and carbonaceous mudstone resting on coal 
at Maungakotuku and other localities). In the type area around 
Raglan Harbour (the locality from which Sracme described a 
aingaroan fauna in the « Novara» Report), Whaingaroan 
ttains a thickness of 500 ft, but at Mercer, where mudstones are 
eveloped, they reach 1,000 ft. 
At Otaihanga, 30 miles N of Wellington, quartzite, greensand 

and mudstone (1,000 ft) form an infaulted remnant of formerly 

idespread Whaingaroan sediments. Along the East Coast of the 
North Island, in Hawkes Bay and Dannevirke, light-coloured 
calcareous mudstone, part of the Weber Formation, yields Whain- 
aroan Foraminifera. Similar microfaunas are widespread in 
Poverty Bay in sandstone, calcareous mudstone and impure lime- 
{żone in the upper part of the Mangatu Formation. 

In the South Island, near Nelson City, Whaingaroan mud- 
tone occurs at Annesbrook and Jenkins Hill, Bishopdale. At 
shakespeare Bay near Picton, a small strip of Whaingaroan 

allow water sediment resting on coal is down-faulted into 

eywacke. On the W side of the South Island, Whaingaroan 
[passes S from quartzose coal measures in NW Nelson through 
icalcareous mudstone and sandstone into hard Cobden Limestone 
land Port Elizabeth Mudstone in Greymouth area where the stage 
is over 1,000 ft thick. 
f Along the E side of the South Island Whaingaroan deposits 
iare wide-spread. In N and Mid Canterbury highly calcareous 
the include the Amberley Limestone of the Waipara district, 


e underlying «chalk marls», and a foraminiferal chalk at 
xford (Oxford Chalk). In South Canterbury calcareous mud- 
stone predominates and in the Waitaki Valley in NE Otago be- 
omes highly glauconitic. In Oamaru and Kakanui districts calca- 
eous facies again predominate; McDonald Limestone contains 
Whaingaroan Foraminifera and underlying Deborah Tuffs are also 
is age. Westwards the transgressive Whaingaroan sediments 
ass into shallow-water glauconitic sands, the lower and probably 
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the middle Wharekuri greensands containing Whaingaroan Fore 
minifera. 

In Western Southland where Whaingaroan forms the base « 
the Tertiary, it is a highly calcareous mudstone with abundai 
Foraminifera. Northwards, along the syncline through Waiau ar 
Eglinton valleys, the facies changes to coarse shallow-water gr: 
sandstone and limestone. In Fiordland, at Preservation Inle 
Whaingaroan crops out on Chalky Island. 

On Campbell Island Whaingaroan is developed as fine-grain¢ 
foraminiferal limestone. 

Climate : As no orbitoids or other large tropical reef Fori 


minifera have been found in the various facies of the Whaing; 
roan, the climate may not have been fully tropical. 


Correlation: Since the undoubtedly Eocene Foraminife 
Hantkenina, Asterocyclina, and Globigerinoides index Finl 
make their last appearance in the Runangan, Whaingaroan micri 
faunas, which immediately follow Runangan in many sectio! 
without any detectable break, are classed as Lower Oligocene 


(N. De B. HORNIBROOK). 


WHAKAHAU SERIES 2.220% hoea ee a Upper Trias: 
(South-west Auckland). 


Wırtramson (J.H.), 1932. Te Kuiti Subdivision. N.Z. ge 
Surv. 26th ann. Rep., 5-8. 


Argillite, greywacke and indurated sandstone containi 
Mytilus problematicus Zitt., of Carnian age, in Te Kuiti distr 
(type locality, Whakahau Track, Whareorino S.D.). See Marwi) 
1946, 25, 27. The Whakahau Series is a local biostratigrapl! 
unit, synonymous with Otamitan Stage. 


(C.A. FLEMING). 


WHAKAMARU IGNIMBRITES (SERIES) ..... ? Pleistoc : 
(South Auckland). 


HatTHERTON (T.), 1954. The Magnetic Properties of the WI f 
kamaru Ignimbrites. N.Z. J. Sci. Tech., B 35, 421. 


The name Whakamaru Ignimbrites was used only in the til 
of the paper. No type locality was stated. Elsewhere the nal 
Whakamaru Series was used to include at least 3 sheets of igni} 
brite at Whakamaru, Maraetai, and Waipapa damsites, Waik) 
River. No description of the rocks has been published. 


Type Locality: here restricted to Maraetai Gorge, imn! 
diately downstream from Maraetai dam. The base of the low! 
sheet is not exposed, but was penetrated by drill-holes. | 


(J. Heaty). { 
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MEE IND © SEGRE SS Coch cc 6 2 oko nies aah os idcem ce Pliocene 
(Taranaki). 


_ Marsma (P.) & Mourpocu (R.), 1921. Tertiary Rocks near 
awera. Trans. N.Z. Inst., 53, 88. 


| Used informally for the fossiliferous rocks exposed at Wha- 
kino on the coast between Hawera and Patea (i.e. part of the 
Waitotaran Stage, Waipipian Substage). 

(C.A. FLEMING). 


ANGAEHU VALLEY FILE) |. 6..04. 065. Late Pleistocene 
(North-west Wellington). 


_ Ftemine (C.A.), 1953. The Geology of Wanganui Subdivision. 
Y.Z. geol. Surv. Bull., 52, 263, 270-1. 


' Widespread thick valley fill, consisting of ill-sorted scoria- 
eous poorly-rounded andesitic rubble, grit, breccia and conglom- 
erate, masking valley-side slopes and cut by terraces at various 
evels, in Whangaehu and Mangawhero valleys. The rocks consist 
it hypersthene andesite like that of Mt Ruapehu, and locally in- 
fiude huge rafted blocks. The formation is attributed to Pleisto- 
rene phases of aggradation in the rivers due to mud-flows (lahars) 
from Ruapehu volcano, and is at least partly contemporary with 
he Rapanui Formation (q.v.). (C.A. FLEMING). 


. OR ARGILLITE (SERIES, FORMATION, SHALE) 
| (Southern Hawkes Bay). Upper Cretaceous 


| Quennett (A.M.) & Brown (D.A.), 1937. Dannevirke Sub- 
E:vision. N.Z. geol. Surv. 31st ann. Rep., 3 (Whangai Series). 


_ The typical rocks are white to light grey, hard, non-calcar- 
Sous argillite with sulphur-coloured stains and rusty-red wea- 
Bering surfaces. The name is from Whangai Range, west of Po- 
la gahau. 
| Type locality : Te Uri and Tangaruhe gorges (LILLIE, 1953, 
). Prior to 1937, these beds were included in the all-embracing 

angatu Series of Poverty Bay district. The unit lies between 
e Tapuwaeroa and Wanstead formations and is normally several 
housand feet thick. The Whangai Argillite is now classed in the 
eurian and in the upper part of the Haumurian Stage and the 
puwaeroa Formation in the lower part of the latter stage. 
Jhangai Argillite locally contains abundant Foraminifera, but 
crofossils are very rare. The fullest description is by LILLIE 


#953, 32-5). (J.T. Kınama). 


VHANGAKEA VOLCANICS ..............----: ? Jurassic 
(Northland). 

BELL (J.M.) & CLARKE (E. de C.), 1910. Geological Reconnais- 
ce in Northernmost New Zealand. Trans. N.Z. Inst., 42, 617 
angakea Series). 
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The Whangakea Series comprises « greenish and purplish 
durated stratified rocks, possibly in part argillites, associated w 
basic and semi-basic igneous rocks, probably both intrusive ¢ 
contemporaneous », exposed on the coast between Cape Ma 
van Diemen and the W (Whangakea) end of Spirits Bay. BELI 
CLARKE suggested that some of the coloured stratified rocks w 
crushed igneous rocks, a suggestion later supported by Bart 
& TURNER (1928), who referred the Whangakea Series to ` 
Older Volcanics and stated that they consist in the main of be 
flows, frequently with pillow form, associated with foraminife 
marls. McKay (1894c) discovered fossiliferous limestone at | 
western end of Spirits Bay and from this locality the wri 
collected samples from which Meleagrinella cf. echinata (Smi 
was later extracted, suggesting that the rocks are Jurassic in @ 
The Whangakea Volcanics consist of basic igneous rocks f 
quently with pillow form associated with pink fossiliferous lin 
stones. They are the same as the Tangihua Series of FER 
(1934). The latter term has tended to replace the Whangal 
Series. 

(R.F. Hay). 


WHANGANUI BEDS. 
See Wanganui Series. The original spelling was Whangai 


WHANGAPEKA (CHERT) BEDS ................ Devon 
(North-west Nelson). 
HECTOR (J.), 1884. Progress Report, 1883. N.Z. geol. Surv. A 

geol. Explor. 1883-84, 16, xv (table). 

Poorly defined members of the Baton River Group (q.v.). 


(A.R. LLLE). | 


WHANGAREI COAL MEASURES ................. Eoc 


Morgan (P.G.), 1921. Classification of Cretaceous and Terti 
Strata. N.Z. geol. Surv. pal. Bull., 8, 101. 


The term was merely included in a table, without definit 
or type locality. 


WHANGAREI FORMATION (SERIES) .......... Oligoc 
(Northland). 


FERRAR (H.T.), 1920. Whangarei Subdivision, Kaipara D 
sion. N.Z. geol. Surv. 14th ann. Rep (n. s.), 4. 


Crystalline limestone; impure limestone, claystone and { 
bands; sandstone, quartz grits and coal measures. No type sec} 
was given in 1920, but later FERRAR (1925b) named as type ë 
the valley of the Awaroa Stream, and the sequence was modif 
Calcareous mudstone or sandstone and grits were said to over 
the crystalline limestone, but no mention made of the imp 
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limestone, claystone and flint bands which in 1920 were thought 

o underlie it. FERRAR (1934) considered no beds to overlie the 
crystalline limestone, a possibility suggested in 1925, and the 
equence is given as coal measures and greensands, brown sand- 
ones and crystalline limestone, Oligocene in age. 

Investigation has shown that the coal measures and green- 
ds are separated from the overlying crystalline limestone by 
an unconformity and specimens of Inoceramus show that the 
brown sandstones belong to the Cretaceous. When these beds are 

ithdrawn from the Whangarei Formation only the crystalline 
limestone remains. On the other hand large masses of argillaceous 
estone are contemporaneous with the crystalline limestone, 
epresenting an off-shore facies. The name Whangarei Formation 
bas been discarded, but the name Whangarei has been retained 
r the crystalline limestone as a lithologic unit (see next entry). 


(R.F. Hay). 


HANGAREI LIMESTONE  .... wc... 0000ee000% Oligocene 
(Northland). 


_ Cox (S.H.), 1881. Geology of Rodney and Marsden Counties. 
N.Z. geol. Surv. Rep. geol. Explor. 1879-80, 19. 


Crystalline limestone grading into calcareous sandstone. The 
Waro Rocks near Hikurangi furnish the best exposures. The term 
aplaces the local names, Waipu and Kawakawa limestones. Oli- 
Gocene brachiopods have been collected from the type locality. 


(R.F. Hay). 


BPARARIKI BEDS cscs dass oeenn EEEIEE Upper Cretaceous 

(East Cape Peninsula). 

McKay (A.), 1887. On the Geology of East Auckland and the 
Yorthern District of Hawke’s Bay. N.Z. geol. Surv. Rep. geol. 
Explor. 1886-87, 18, 185. 

Greensand, grey or blue marl with concretions and black 
ituminous shale, between Waipiro and the Waiapu River. This 
Mame was not used later by McKay (1901), was not adopted by 
JNGLEY & MacpHERSON (1928) in describing the same area, and is 


Be obsolete. (R.P. Succats). 


HAREKAHIKA FORMATION ................. ? Pliocene 
(East Cape Peninsula). 

| Oneuey (M.) & Macpuerson (E.O.), 1928. The Geology of the 
aiapu Subdivision, Raukumara Division. N.Z. geol. Surv. Bull., 
0 (n. s.), 49. 

| Conglomerate (3 ft), light-coloured tuff (6 in.), conglomerate 
3 ft), light sandstone (10 ft) overlain by soft massive brown sand- 
itone with coal fragments, unconformably overlying Tutamoe For- 
nation in Wharekahika Valley, 1 mile below Oweka junction 
itype locality). The conglomerate contains Ostrea cf. ingens Zitt., 
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Chione (Austrovenus) stutchburyi (Gray), Polinices, and Acon 
inia errata (Fin.), suggesting Wanganuian (? Waitotaran) ag 
Ranked as a formation by FINLAY & Marwick (1948, 29). 

(C.A. FLEMING). 


WHAREKAURI GREENSAND ............ Lower Oligoce: 
An alternative and obsolete spelling of Wharekuri Greensai 
(q.v.). 


WHAREKAURI-WAITANGI GROUP ...... Eocene-Oligocei 
(Chatham Islands). 


Marwick (J.), 1950. The Tertiary Mollusca of the Chatha 
Islands... Trans. N.Z. Inst., 58, 434 (Wharekauri-Waitangi Series 


Marwick used « Wharekauri-Waitangi Series» followi 
R.S. Artan (M.S.) for a relatively extensive group of limestoni 
and tuffs attributed to the middle Tertiary, which cover a cons 
derable part of the Chatham Islands, but noted that some be 
have strong Wanganuian («Pliocene») affinities. Subseque 
work has shown that the beds so grouped include Lower Eoce: 
(Tioriori, Mangaorapan Stage), Upper Eocene to Oligocene [We 
karipi, Waitangi, with Eutrephoceras allani (Fleming) ], Uppi 
Miocene (Momoeatoa, with Sectipecten allani Marw., approxir) 
ately Kapitean), and Lower Pliocene (Pitt Island). The group w 
undoubtedly be subdivided after further field work. 

(C.A. FLEMING). 


WHAREKURI GREENSAND (WHAREKAURI). 
(Otago). Lower Oligoce; 


McKay (A.), 1882. Geology of the Waitaki Valley and Par 
of Vincent and Lake Counties. N.Z. geol. Surv. Rep. ge 
Explor. 1881, 56-92. 


McKay showed « Wharekauri greensands» in a section | 
beds in Wharekauri (now Wharekuri) Creek, upstream from t 
junction with Waitaki River (p. 64); the greensands were clas 
ified under « Marly Greensand Beds » (Cretaceo-Tertiary). T 
section incorrectly showed « Wharekauri» Greensand as thou! 
unconformable beneath the « Otakaika Limestone» and unde 
lying calcareous greensands. A different section on p. 68 show 
beds in the same stratigraphic position as the Kekenodon B : 
(< Upper Eocene »), which according to the Geological Surv 
classification of the time should have been separated from t 
« Wharekauri» Greensand by unconformity. McKay, howev: 
admitted that the beds were similar, and the unconformity «r 
well marked ». On the same page (p. 73) he briefly describ 
« Wharekauri > Greensands as «a dark-green fine-grained g 
(the little pebbles in which are mostly quartz) followed by mar 
beds... ». The latter were described above as « grey marly sani 
clays > beneath Kekenodon Beds and « Otakaika» Limestor 
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Hutton (1885d, 563-4), Park (1905, 523) and Urriry (1920b, 158) 
considered the unconformity non-existent, and the Wharekuri 
Greensand a single unit. Marwick (1935, 328) accepted the Keke- 
nodon Beds as the upper part of the Wharekuri Greensand, and 
'Ototaran age for the whole formation, estimated to be 150 ft to 
200 ft thick. The section of Wharekuri beds along the banks of the 
Waitaki River was submerged by the water in the dam at Waitaki 
Hydroelectric Power Station. FINLAY & Marwicx (1940, 114) cor- 
| related the upper part of the Wharekuri Greensand with the 
Duntroonian Stage. (See also: Kekenodon Beds). The modern 
spelling is Wharekuri. 
(M. Gace). 


BeeAHEKURI SERIES ........2....-2..05. Lower Oligocene 
(Otago). 

| MarsHA.t (P.), 1919. Fauna of the Hampden Beds and Classi- 
fication of the Oamaru System. Trans. N.Z. Inst., 51, 226-50. 


A subdivision of the Oamaru System, as redefined and re- 
‘classified by MARsHALL (p. 250). MARSHALLĽ’s proposals were not 
aes. The Wharekuri Series was defined faunally on the basis 
lof fossils from the Wharekuri Greensand (q.v.). 
| Marwick (1935, 322 (map), 328-9) in an account of the geo- 
logy of Wharekuri Basin, Waitaki Valley, used Wharekuri « Se- 
ries» as a lithogenetic unit subdivided as follows (ascending 
irder) : (a) Glauconitic Sandstone, 150-200 ft thick (= Whare- 
“uri Greensand, including Kekenodon Beds — Duntroonian); 
£5) Limestone, grading down to glauconitic limestone, with rather 
€ommon Mollusca in places, but not in great variety; thickness, 
ot much more than 100 ft; (c) Sandstone, unfossiliferous slightly 
O sandstone, 16 ft thick. The Wharekuri « Series » was 
əgarded as probably conformably overlying Coal Measures, and 
minconformably succeeded by Kurow « Series ». 
` Priority attaches to the use of the prefix Wharekuri for the 
eensand, so that it may be deemed inappropriate to retain it for 
e group of formations embodied in Marwicx’s « Wharekuri 


eries ». (M. Gace) 


SARE DALES Es DSM ric, Seid. kasno «coke. Na oe ovis ? Triassic 
(Canterbury). 


Hector (J.), 1884. Progress Report. N.Z. geol. Surv. Rep. geol. 
ixplor. 1883-84, 16, XIV. 

| Type locality : Wharfdale Creek and Station, Lees Valley. 
k Grey slaty shales with coarse grey sandstones in which latter 
aly matter and coarse impressions of plants are freely included » 
d having «associated with them crystalline rocks as dykes » 
cKay, 1881d, 106). On the W side of Mount Thomas Range, near 
arfdale, McKay found Trigonia. The two specimens (GS 460) 
ere discarded in 1934 as being too poor for identification. 


(J. Marwick). 


482 


WHARFE GORGE SANDSTONE ........ Lower Cretaceot 
(Marlborough). 


THomson (J.A.), in Woops, 1917. The Cretaceous Faunas í 
the Northeastern Part of the South Island of New Zealand. N.i 
geol. Surv. pal. Bull., 4, 2. 1917. Trans. N.Z. Inst., 51, 313. | 


Redeposited sandstones, in beds 6 ft thick below and 3| 
above, parted by thin beds of mudstone, crossing the Whar 
Gorge (type locality) and the lower part of Cover Stream, Cove? 
ham, Clarence Valley, in all 450 ft thick. The upper sandston’ 
are fissile, slightly micaceous, and contain plant remains, princi 
pally fossil wood, and occasionally belemnites. THOMSON describ 
the Wharfe Gorge Sandstone as lying between the Wharfe Mu 
stone and the Cover Creek mudstone (dated by Woops as Albi 
Cenomanian). WELLMAN (1955a, 96, 109) found the Wharfe Gor 
Sandstone (about 1,000 ft in the Wharfe and thinning to a fe 
hundred feet in the Ouse River) to lie between the zones of In 
ceramus anglicus ? (above) and Inoceramus sp. C. (below). B 
cause the Inoceramus sequence resembles that of East Ca 
Peninsula he suggested that the Wharfe Gorge Sandstone is coev 
with the Taitai Sandstone of Tapuwaeroa Valley. 


(C.A. FLEMING). 


WHARFE MUDSTONES 2-72.64 N: Lower Cretaceo! 
(Marlborough). 


THOMSON (J.A.), in Woops (H.), 1917. The Cretaceous Fauni 
of Northeastern Parth of the South Island of New Zealand. N 
geol. Surv. pal. Bull., 4, 2. 1919. Trans. N.Z. Inst., 51, 312-3. 


THOMSON described the Cretaceous beds of Coverham, C! 
rence Valley, as a simple sequence of six formations, of which 1 
Wharfe Mudstone (1,500 ft thick), typically exposed in the val 
of Wharfe Stream, lay between the basal conglomerates al 
Wharfe Gorge Sandstone. WELLMAN (1955a, 96-7) subsequen 
showed that the Coverham section is in fact strongly folded = 
faulted, so that the beds THomson classed as Wharfe Mudstc 
include some beds of considerably younger date that stratigi 
phically overlie the Wharfe Gorge Sandstone, as well as be 
below the sandstone (WELLMAN’s C Zone). i 

It is here proposed to restrict the name Wharfe Mudstone 
the beds lying stratigraphically below the Wharfe Gorge Sar 
stone in Wharfe Stream and in the Ouse River (WELLMAN, op. «jj 
109). The beds are described as strongly compacted, clos! 
jointed, dark mudstone (locally with streaks of sandstone) ci! 
taining many unidentifiable plant and Inoceramus fragments. 
Inoceramus resemble specimens from below the Taitai Sandsti! 
of Raukumara Peninsula and are probably either Aptian į 


slightly older. (C.A. FLEMING). : 


WHARIRIKI FORMATION. 
See: PAKAWAU GROUP. 


a 
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SWHATATUTU SERIES .......... Upper Cretaceous-Miocene 
: (East Cape Peninsula). 


| Apams (J.H.), 1908. Whatatutu Subdivision. N.Z. geol. Surv. 
2nd ann. Rep., 323. 1910. The Geology of the Whatatutu Subdivi- 
sion. N.Z. geol. Surv. Bull., 9, 12 (table), 12-32. 


j The name Whatatutu Series (in the old sense for a group of 
formations) was given to a continuous series of beds believed 
to be Upper Miocene, previously classed as Middle Cretaceous to 
Lower Tertiary by McKay (1901). For description it was divided 
into (1) Lower Whatatutu Beds: clay-shale, chalky limestone, 
and glauconitic sandstone; and (2) Upper Whatatutu Beds: clay- 
stone and argillaceous sandstone with concretions, conglomerate 
with igneous pebbles, limestone, fossiliferous argillaceous sand- 
stone and coarse sandstone. The beds were mapped as covering 
the greater part of Mangatu S.D. and Waingaromia S. D. ADAMS 
failed to find the Inoceramus reported by McKay from the con- 
eretionary beds, and lumped the beds as Upper Miocene following 
i paleontological report by MaRrssaLL. The Whatatutu Series has 
subsequently been subdivided into several rock groups repre- 
jsenting beds of Upper Cretaceous to Upper Miocene age (cf. 
‘McKay, 1910) and the name is obsolete. 


(C.A. FLEMING). 


GHEAO FORMATION ................006- Lower Miocene 
(Poverty Bay). 


HENDERSON (J.) & ONGLEY (M.), 1920. The Geology of the Gis- 
borne and Whatatutu Subdivisions. N.Z. geol. Surv. Bull., 21, 36 
*Wheao Series). 


Shale, sandstone and conglomerate (2,000 ft thick) well 
*xposed along Waikohu River, which may be taken as the type 
section, originally classed as the lower part of the Waikohu Beds, 
Turanganui Series (McKay, 1887c), renamed Wheao Series by 
HENDERSON & ONGLEY. ONGLEY & MacpHERSON (1928, 17) appeared 
o correlate the Wheao with the Ihungia Series, but Morcan in 

e same publication (p. 34) considered that it contained older 
beds. The Wheao beds contain the same Altonian microfauna as 
e lower Ihungia (Fintay & Marwick, 1948, 28, Wheao Forma- 
tion) and probably correspond with beds below the igneous con- 
lomerate in the Ihungia Formation. 

(J.T. KINGMA). 


ESENUAKURA GROUP ner. soil ara sieker ah « Pliocene 
| -= (North-west Wellington). 


| Park (J.), 1887. On the Geology of the Western Part of Wel- 
ington Provincial District, and Part of Taranaki. N.Z. geol. Surv. 
Rep. geol. Explor. 1886-87, 18, 64, 65 (Whenuakura Blue Clay). 
Park applied his name to the lowest unit of his Coralline 
Series, «on the coast, a few miles N of the Waitotara Heads, 
Whence they extend to the north side of the Whenuakura River ». 
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The same beds are the basis of the Whenuakura Group (FLEMIN 
1953c, 107) which includes, in downward succession, the Wave 
ley Formation, Waipipi Formation, Rangikura Sandstone, ar 
Pepper Shell Sand (q.v). The coastal section W of Whenuaku 
River has not been mapped in detail (except by petroleum get 
logists) but the beds at Patea, Hawera, and Waingongoro can als 
be included in the Whenuakura Group. Inland, the group hi 
been recognized in Waitotara Valley, where it underlies the Papi 
rangi Group and overlies beds with Opoitian Foraminifera | 
Kapara. The Whenuakura Group contains abundant fossils incluc 
ing those from near the mouth of Wairoa Stream, which are tl 
basis of the Waipipian Substage of the Waitotaran Stage. 


(C.A. FLEMING). 


s 


WHITE BLUFF CONGLOMERATE ........ Upper Mioce: 
(Marlborough). 
KinG (L.C.), 1934. The Geology of the Lower Awatere Distri 

N.Z. Dept. sci. ind. Res. geol. Mem., 2, 20. 
Unfossiliferous conglomerate consisting of greywacke, Ter 

iary, and rare schist and igneous pebbles, more than 890 ft thic 

exposed on the coast of Cloudy Bay at White Bluff, former 
considered Pliocene or Pleistocene, but correlated with the Upt 

Conglomerate (Kapitean Stage) by Kina. See also Wairau Co 

glomerate. | 


(C.A. FLEMING). 


WHITEROCK LIMESTONE <. uemei.. ceee. Upper Oligoc 
(North Canterbury). 


Mason (B.H.), 1941. The Geology of Mount Grey Distri! 
North Canterbury. Trans. roy. Soc. N.Z., 71, 118-120. | 


Cream-coloured limestone, locally 100 ft thick, extendi 
from Okuku River across Karetu River and West Branch Gi 
River; it thins further E, and is absent in East Branch Gi 
River. It conformably overlies the Grey Marl and underlies + 
Tokama Mudstone. | 

Foraminifera from the Whiterock Limestone are Otaian 
age; Mollusca include Lentipecten hochstetteri (Zittel) and Bi) 
chiopoda include numerous species of Pachymagas and Rhizot} 
ris pirum Thomson. 


(R.P. SUGGATE). ' 


WHITIANGA FORMATION (BEDS) .... Pliocene-Pleistoce 
(Cape Colville Peninsula). i 


Sorras (W.J.) & McKay (A.), 1906. The Rocks of Cape C! 
ville Peninsula, Auckland, New Zealand. Vol. 1 (Govt Prini 
Wellington), 34 table), 59-60. 


« Breccia agglomerates, mostly of acid rocks, pamiii 
sands, etc., with beds of lignite ». A fluviatile formations lying | 
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veen rhyolite flows of the « Third Period Volcanics » (Whitianga 
roup, q.v.). Type locality not defined; Whitianga district and 
arbour lie on the NE coast of the Coromandel Peninsula. Distri- 
ution beyond Coromandel Range not known. 


(J.C. ScHOFIELD). 


GITIANGA GROUP ...............; Pliocene-Pleistocene 
(Cape Colville Peninsula). 


Sortas (W.J.) & McKay (A.), 1906. The Rocks of Cape Col- 
ille Peninsula, Auckland, New Zealand. Vol. 1 (Govt Printer, 
ellington), 34 (table), 59-60 (Whitianga Beds). 

McKay described three horizons of rhyolite, the basal two 
eing separated by the Whitianga Formation (q.v.). These beds 
e equivalent to the « Third Period Volcanics» or « Rhyolite 
ries > described by later writers (FRASER & Apams, 1907; FRASER, 
10; HENDERSON & BARTRUM, 1913; and Morgan, 1924b). As these 
tter rocks have been well described but only informally named 
is proposed that « Whitianga» be extended as a group name 
cover the Whitianga Formation and other unnamed formations 
mhich fall in the « Third Period Volcanics» and its correlative 
ie « Rhyolite Series ». Distribution : Coromandel Range. 


(J.C. SCHOFIELD). 


Peon DE SHELL BED ig cles kaia ayes er eee te Holocene 
E A member of the Hutt Formation (q.v.). 
WILKIES SHELLBED danae Tae tue ilee Su: Pliocene 
| (North-west Wellington). 


Laws (C.R.), 1940. Paleontological Study of Nukumaruan and 
maitotaran Rocks near Wanganui. Trans. roy. Soc. N.Z., 70, 40 
$, 45 (Wilkies Bluff Beds). 
= Laws used his name for the « shellbed near the mouth of the 
Vaitotara River, opposite Wilkies Farm » (Park, 1887a). FLEMING 
1953c, 121) modified the name, as above, and mapped the shellbed 
fs a formation of the Paparangi Group, inland from the type loca- 
lity (bluff forming W face of Trig Station P, E side of Waitotara 
River, a mile above its mouth). At the type locality, Wilkies Bluff, 
he formation consists of a basal gritty sand (1 ft), below a shell- 
ved containing abundant and varied fossil Mollusca (3-4 ft), over- 
ain by a bed of Crassostrea ingens (Zittel) packed in a muddy 
ind matrix (12 ft), and conformably overlies the Makokako Sand. 
Phe Wilkies Shellbed was traced for 30 miles up the Waitotara 
Valley, E into the Kai-iwi Valley at Paparangi, and thence into 
he Kauarapaoa, Wanganui, and Mangahowhi valleys. Giant 
bysters are characteristic of the formation, which ranges from 10 
0 50 ft in thickness. 
| The Waitotaran Stage was based on Parx’s « Waitotara Coral- 
ine Series », of which the Wilkies Shellbed is the finest exposure. 
(C.A. FLEMING). 
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WINTON LIMESTONE, cis ce cictle © siege + om aasien ate te Oligoce 
(Southland). 


Park (J.), 1903. On the Geology of the Rock Phosphate a 
sists of Clarendon (Otago). Trans. N.Z. Inst., 35, 395. 


An obsolete synonym of Forest Hill Limestone (q.v.). 


WOODBURN SERIES ooe aos see. eee Upper Cretace’ 
(Otago). 
Linpsay (W.L.), 1863. Illustrations of the Geology and M 
eralogy of Otago. Conversazione roy. Soc. Edinburgh, 25 F 
1863, 4. 


Linpsay, quoted by HOCHSTETTER (1864, XXXIX), used his nz 
for a formation on Saddle Hill, Dunedin, containing Ostrea sh 
and «echinoid spines» (= belemnites). Elsewhere (1863, 
Linpsay indicated that the source of his name was « the Wo 
burn property, on the seaward flank of Saddlehill >; in an ear 
version (1862, 11) he described the limestone as « Belemnitic » 
synonym of Brighton Formation (q.v.). 

(W.N. Benson). 


WOODED PEAR BEDS .................. ? Lower Perm 
(Nelson). 
HecrtoR (J.), 1884. Progress Report. N.Z. geol. Surv. Rep. g 
Explor. 1883-84, 16, xv (table). 


The Wooded Peak Beds, according to HECTOR, are the lov 
division of the Maitai Series. Wooded Peak is in Maitai Va 
and formed largely of Maitai Limestone. The Wooded Peak E 
are presumably another name for the Maitai Limestone at | 
base of the Maitai Series. 


i 
(G.W. GRINDLEY). ; 


WOODTHORPE BEDS Lp ka m anon A Lower Pleistoc 
(Hawkes Bay). 


Hır (H.), 1890. Descriptive Geology of the District betws 
Napier and Ruapehu Mountain via Kuripapanga and Erewl 
Trans. N.Z. Inst., 22, 428. 

Informal name for beds near Woodthorpe on Tutaekuri Ri 


now classed in the Nukumaruan Stage. H 
(C.A. FLEMING). | 


WOOLSHED SHALE. ...ica.sssss. oe Upper Cretace 
(Marlborough). 


MacPHERSON (E.O.), 1948. The Upper Senonian Transgres 
in New Zealand. N.Z. J. Sci. Tech., B 29 (1), 281. 


« Grey carbonaceous shale with large brown concreti 
Inoceramus fragments, 2,800 ft », in Kekerangu District, attrib! 
to the Piripauan Stage (Upper Senonian). In a later paper Oy 
PHERSON, 1952) the formation was described more fully and n} 
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ed from Benmore Stream SSW to Glencoe Stream, and a refer- 

ce section named in Kekerangu Stream. The sediments are 
rown-to-grey siliceous mudstone, 2,700 ft thick, with splintery 
acture and a marked habit of parting along the bedding, 
ontaining rare nodules, pyrites, and yellow efflorescence on pro- 
ected exposures, with rare glauconitic sandstone bands and 
pherical concretions up to 10 ft through. The beds dip steeply E 
or are locally overturned, and lie between the Good Creek Sand- 
tone below and basal cherts of the Amuri Limestone (Eocene) 
bove. The Woolshed Shale corresponds with the Mangatu For- 
ation and Whangai Argillite of the North Island, and contains 
oraminifera that indicate the Haumurian Stage. 


(C.A. FLEMING). 
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STRATIGRAPHIC INDEX 


Precambrian : Greenland Group, Kanieri Series, Waiuta Grof 
Precambrian ?-Permian ? : Westland Formation. 


Paleozoic : Blue Mountain Formation, Cecil and Walter Pel 
Series, Complex Point Schist, Fiordland Complex, Green | 
lets Diorite, Pomona Island Granite, Tuhua Formation. ` 


Lower Paleozoic : Collingwood Series, Haupiri Group, Le! 
Sound Series, Manapouri Formation (Series), Riwaka Serii 
Takaka System. 


Middle Cambrian : Cambrian Rocks. 


Cambrian ?-Ordovician ? : Caswell Sound Marble, Dusky Sou® 
Series. 4 


Cambrian-Devonian : Paleozoic Complex of North-west Nelsé 


Ordovician : Anatori Beds, Aorere Group, Aorere System, Mou 
Arthur Group, Ordovician Strata, Preservation Inlet Serii 
Ordovician ? : Dart River Limestone. l 


g 


Lower Ordovician : Aorangi Mine Bed, Aorere Division, Da 
Cloud Series, Fiordland Division, Golden Ridge Series, Le 
River Band A, Preservation Series. 


Middle Ordovician : Cobb (River) Bed. | 


Upper Ordovician : Flora Track Bed, Leslie River Band B, Lod; 
stone Peak Bed, Mount Arthur Division, Mount Arth 
Marble, Mount Peel Bands A and B. 


Post-Ordovician : Kahurangi Point-Ahaura River Granite. 


Upper Paleozoic : Balclutha Greywacke, Black Hills Compl 
Conical Hills Complex, Foreshore Group, Holmwood Isla: 
Gneisses, Greenhills Group, Kakanuian Group (Stage), Kak’ 
nui Schist (etc.), Mount Stewart Series, Otama Intrusive Cor 
plex, Otanomomo Igneous Complex, Pounamu Group, R 
Burn Beds, Rotoroa Igneous Complex, Taieri Moraine (i 
Te Waewae Group, Tuapeka Series, Waipahi Albite Granit 
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Devonian : Reefton Group, Wangapeka Series, Whangapeka 
(Chert) Beds. 


‘Lower Devonian : Baton River Group, Batonian System, Lower 
Reefton Quartzite, Mount Arthur Series, Reefton Mudstone. 


| Middle Devonian : Reefton Limestone, Upper Reefton Quartzite. 


Carboniferous ? : Anau Series, Brook Street Volcanics, Lake 
Harris Schist, Maniototo Schist (Series, etc.), Pelorus Series, 
Takitimu Group, Tuamarina Formation, Wanaka Formation. 


Carboniferous ?-Permian : Ben Nevis Beds, Greenstone River 
Beds, Te Anau System, Waihao Formation, Waipahi Group. 


| Carboniferous ?-Triassic : Alpine Schist, Glenroy Group, Marl- 
borough Schist, Mossburn Group, Otago Complex, Otago 
Schist. 


[Permian : Arthurton Group, Beehive Epidiorite, Bluff Norite, 
Clinton River Intrusive Series, Clinton Series, Dun Mountain 
| 


Mineral Belt (Beds), Maitai Series, Mangarakau Sandstone 
and Slates, Popotunoa Beds. 
l Lower Permian: Greville Formation, Maitai Limestone, Maitai 
River Beds, Maitai Slates, Productus Creek Group, Rangitoto, 
Stevens, and Waiua formations, Wooded Peak Beds. 


l ‘Spper Permian : Kiriwha Series, Waipapa Series. 
| Permian-Triassic : Aorangi Series, Kapiti Phyllonite, Moehau 
Formation, Waiwera Beds. 


| Permian-Jurassic : Clyde River Beds, Mount Torlesse Formation, 
Ruahine or Kaimanawa Greywacke, Tokatea Hill Formation. 


Permian-Lower Cretaceous : Kaikoura Formation. 

| Post-Permian ? : Separation Point-Mount Murchison Granite. 
Upper Paleozoic-Middle Triassic? : Arahura Group (Series). 
Pre-Triassic : Waihemo Formation. 


Triassic : Annelid Slates, Ida Formation, Karori Sandstone, Mor- 
ley Creek Beds, Mount Robert Group, Mount Torlesse Annel- 
id Beds, Nugget Point Beds, Nugget Point Plant Beds, Rich- 
mond Sandstone, Rimutaka Group, Shaw Bay Series, Sinclair 
| 7Ţ7 Formation, Tararua Series, Torlesse Slates, Wharfdale Beds. 


i Lower Triassic : Lower Gore Series. 


Lower-Middle Triassic : North Range Beds, Wairuna Peak Beds. 


Middle Triassic : Etalian Stage, Gore Series, Kaihiku Series, 
Kaihikuan Stage, Kurow Schist, Moeatoa Conglomerate, 
Molyneux Bay Beds, Mount Potts Beds, Mount Potts Spirifer 
Beds, Mount St Mary Formation. 
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Upper Triassic : Balfour Series, Benmore Beds, Marakopa Gro 
Mount Harper Beds, Mount Wellington Beds, Okuku Linp 
stone, Oreti Sandstone, Oreti Series, Oretian Stage, Otam 
Series, Otamitan Stage, Otapiri Series, Otapirian Stage, Te! 
lors Creek Beds, Taylors Crossing Grit, Wairoa Series, Wi 
repa Group, Warepan Stage, Whakahau Series. H 


Triassic-Jurassic : Hokonui System, Mount Potts Glossopte j 
Beds, Rangitata System. 


Jurassic : Catlins River Series, Diamond Peak Group, Flag Bi 
Series, Mangaotaki Beds, Mataura Series, Tangihua Seri} 
Te Maika Beds, Whangakea Volcanics. 


Liassic: Aratauran Stage, Bastion Series, Herangi Series, Fl) 
Hill Series, Ururoan Stage. 


Middle Jurassic: Cannibal Bay Beds, Ferndale Group, Jac 
Island Beds, Lora Beds, Mataura Falls Beds, Mataura Grori 
Pholadomya (Point) Beds, Temaikan Satge, Waikawa Harbo} 
Beds. |i 


Middle-Upper Jurassic : Cairn Range Beds, Clent Hills Form 
tion, Kawhia Series, Malvern Hills Plant Beds, Wakaet 
Formation. 


Upper Jurassic: Brighton Breccias, Hawks Crag Breccia, Hetef 
ian Stage, Kawhia Beds, Kawhian Group, Manaia Hill Grou! 
Motutara Beds, Mount Camel Formation, Ohauan Stag 
Ohika Beds, Oteke Series, Port Waikato Plant Beds, Puard 
Group, Puaroan Stage, Putataka Beds, Takatahi Conglome: 
ate, Waewaepa Series. f 


2 | 

Jurassic-Cretaceous : Lower Coal Measures, McQueens Valle 

Andesites, Matakaoa Volcanic Group, Motu Group, Te Kal 
Beds. 


Pre-Cretaceous : Awamoko Schist, Menhir Gabbro, « Unde 
mass >. 


i 
g 


Upper Mesozoic : Mount Somers Volcanics. 


Cretaceous : Awanuian Stage, Blue Mountain Peridotite, Cle 
rence River Series (Beds), Clarence Series, Clarentian Groui 
(Series, Stage), Coverham Series, Cover Stream Mudston: 
Flaxbourne Breccias, Koranga Series, Waiautoa Series (etc.’ 


Lower Cretaceous: Coverian Stage, Hikurangi Beds, Kyebur 
Formation (etc.), Mokoiwi Mudstone, Naseby Red Botton 
Taitai Conglomerate, Taitai Series (etc.), Topfer Formatior 
Urewera Series, Wharfe Gorge Sandstone, Wharfe Mudston¢ 


Upper Cretaceous : Akiteo Beds, Amuri (Bluff) Beds (Group) 
Amuri Sands, Arowhanan Stage, Batley Series, Black Grit 
Boby’s Creek Series, Brighton Formation, Dunollie Coal Mea 
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sures, Elderslie Blue Clays, Fernhill Quartz-Sands & Grit- 
stone, Ford Siltstone, Garden Cove Formation, Goldlight 
Mudstone, Good Creek Group, Haumurian Stage, Henley 
Breccia, Herbert Formation, Hororata Series, Horse Range 
Breccia, Jay Coal Measures. 

Kaikorai Beds (Coal Measures, Grits), Kaitangata Coal 
Measures (Conglomerate, Series), Kaitangatan Group, Katiki 
Formation, Koiterangi Basalt, Loburn Clay, Mahurangi 
Greensand, Mangaotanean Stage, Mangaotane Mudstone, Mata 
Series, Matakea Series, Morgan Coal Measures and Volcanics, 
Motuan Stage, Mount Iwitai Beds, Mount Misery Coal-beds, 
Mount Misery Rhyolites, Mount Royal Ironstone, Ngarara 
Group, Ngaterian Stage, Nidd Sandstone and Mudstone, Ota- 
matea Beds, 

Paparoa Beds, Paparoan Stage, Piripaua Series, Piri- 
pauan Stage, Puke-iwi-tahi Beds, Rahia Series, Raukumara 
Series, Rewanui Coal Measures, Saurian Sands, Sawpit Gully 
Mudstone, Selwyn Rapid Beds, Seymour River Coal Measures, 
Shag Point Group, Shag Valley Series, Taieri Moraine (1), 
Teratan Stage, Teredo Limestone, Teurian Stage, Waiomo 
Mudstone, Waipara Greensand, Waipawa Black Shale (Silt- 
stone), Waipawa Chalk Marls (Series), Wangaloan Stage, 
Whangai Argillite (Series, etc.), Wharariki Beds, Woodburn 
Series, Woolshed Shale. 


Eretaceous-Lower Tertiary : Amuri System, Awamoko Beds, 
Awanui Beds, Buller Coal Measures, Eyre Sand Group, 
Fuchsia Group, Green Island Series, Grey River Coal Mea- 
sures, Kaeo Series, Kaipara Limestone, Mahurangi Limestone, 
Mangatu Group, Maruia Formation, Mawheranui Series, 
Middle Coal Measures, Moeraki Formation, Ngapara Beds, 
Ngaparan Stage, Ohai Group, Onerahi Formation, Otepopo 
Formation, Pakawau Group, Papakaio Formation, Taratu 
Formation, Te Hua Group, Tinui Series, Waimangaroa Series, 
Waipara Beds (etc.), Waiparan System, Waipiro Beds, Wan- 
galoa Formation (Beds, etc.). 


Cretaceous-Tertiary : Karamea System, Koiterangi Group, Taipo 
Beds, Turanganui Series, Whatatutu Series. 


Wpper Cretaceous-Pleistocene : Notocene, Notocenozoic. 


Tertiary : Castle Hill Beds, Cave Creek Beds, Governors Bay 
_ Andesites, Greymouth Series, Moeraki Downs Beds, Oamaru 
| -(Oamaruian) Series (System), Ross Beds, Sugar Loaf Islands 
' Cone-Sheet Complex, Te Whanga Series, Waitahuna Series. 


ower Tertiary : Atiuan Stage, Culverden Series, Mako Clay, 
Parahaki Volcanic Group, Trelissic Group, Waikohu Beds. 


aleocene : Flint Beds, Waipawan Stage. 


‘ocene : Amuri Limestone, Ashley Formation, Ashley Mudstone, 
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Blue Spur Conglomerate, Brown Coal Formation, Brunner'f 
Stage, Burnside Mudstone, Charleston Coal Measures, C} 
tha « Moraine », Drury Coal Series, Huntly Coal Measurj 
Hurunui Marl & Breccia, Kaitara Greensand, Maheno-Govely 
ment Hill Sheet, Moeraki Dolerite, Mount Charles Intrus? 
Sheet, Otaihanga Quartzite, Reefton Coal Measures, Taw} 
roko Intrusive Sheet, Tuapeka Gold-Bearing Cement, Wethé 
stones Conglomerate, Whangarei Coal Measures. j 


Lower Eocene : Abbotsford Mudstone, Dannevirke Series, He 
taungan Stage, Kurinui Formation, Mangaorapan Staf 
Porangan Stage, Tioriori Beds. 


Middle Eocene: Black Point Sandstone, Bortonian Stage, Gaif 
iner Greensand, Green Island Loose Sand, Hampden Forni 
tion, Island Sandstone, Islandian Stage, Kaeo Sandstone, Kj 
kahu Greensand, Livingstone Sand, Pahi Greensand, Taji 
Glauconitic Sandstones. 


Middle-Upper Eocene : Arnold Series, Hogburn Formation, ai 
retu Sandstone, Tokarahi Group, Waihao Greensand, W1 
mateian Stage (Group). 


Upper Eocene : Kaiata Mudstone, Kaiatan Stage, Maheno Må 
Oamaru Stone (etc.), Omotumotu Beds, Raki Siltstone, Ri 
nangan Stage, Tahu Formation, Tahuian Stage, Tiger Hi 
Sandstone, Totara Limestone, Waiarekan Stage, Waiare# 
Volcanic Formation, Waikato Coal Measures, Waimean} 
Group. 


Eocene-Oligocene : Alma Group, Brunner Coal Measures, Brut 
ner Group, Gore Lignite Measures, Jenkins Hill Group, K} 
wakawa Greensand, Oamaru Diatomite, Ototara Limesto 
Ototaran Stage, Port Elizabeth Mudstone, Port Hills Bel 
Quartzose Coal Measures, Tucker Cove Limestone, Whai 
kauri-Waitangi Group. 


Eocene-Early Pleistocene : Waitahu Beds. 


Oligocene : Bob’s Cove Beds, Castle Rock (Downs) Limestot 
Chalk Hill Clay, Chalk Quarry Sand, Cobden Limesto’ 
Cookson Beds, Curiosity Shop Beds, Island Limestone, Kak 
nui Limestone, Maerewhenua Limestone, Mawhera Seri 
Mata River Beds, Mataura Series (1), Motupipi & Rangihi 
Limestone, Redcliff Limestone, Shag Valley Quartz Porphy} 
Sugarloaf Beds, Takaka Limestone, Torehina Formatii 
Waihao Limestone, Waimea Limestone, Waiomio Limesto: 
Waipu Limestone, Waitaki Series, Welshman Series, Whal 
garei Formation (Series), Whangarei Limestone, Winton Lir! 
stone. 


Lower Oligocene : Aotea Sandstone, Chatton Marine Formatii 
Deborah Limestone, Deborah Volcanic Formation, Duntroo 
ian Stage, Earthquakes Marl, Everett Limestone, Fan Co: 
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Bed, Flat Top Hill Limestone, Hanmer Marble, Isolated Hill 
Limestone, Kakanui Tuff, Kawakawa Limestone, Kawhia 
Limestone, Kekenodon Beds, Kekerangu Group, Kokoamu 
Greensand, Kotuku Conglomerate, Kowhitirangi Limestone, 
Landon Series: Lingula Claystone, McDonald Limestone, 
Mangaone Conglomerate, Matiri Formation, Muaupoko Green- 
sand, Naseby Greensand, Orepuki Oil Shale, Oxford Chalk, 
Picton Limestone, Point Elizabeth Beds, Pomahaka Estuarine 
Bed, Raglan Limestone (Sandstone), Taunoa Formation, Wai- 
hoaka Formation, Weber Formation (etc.), Weka Pass Stone, 
Whaingaroa Group (etc.), Whaingaroan Stage, Wharekuri 
(Wharekauri) Greensand, Wharekuri Series. 


iddle Oligocene : Milburn Limestone, Milton Limestone, Ote- 
kaike Limestone, Otiake Beds (Group), Phorus Beds, Tata 
Island Limestone, Te Kuiti Group, Te Kuiti Limestone, Toko- 
mairiro Limestone, Waitaki Stone (Limestone), Waitakian 
Stage. 


iddle-Upper Oligocene: Mahoenui Formation, Waikawau Form- 
ation (Beds). 


pper Oligocene : Allday Formation, Ardgowan Conglomerate 
Member, Ardgowan Shell Bed, Awamoa Beds, Awamoan 
_ Stage, Cardita Beds, Caversham Sandstone, Clarendon Sand, 
| Eden Greensand, Forest Hill Limestone, Gee Greensand, Grey 
~ Marl, Hutchinsonian Stage, Hutchinsons Quarry Beds, Kai- 
erero Group, Mercer Sandstone (Beds, Sands), Mount Harris 
Beds, Otaian Stage, Papakura Limestone, Pareora Formation 
(etc.), Pareora Series, Pareoran Stage, Rifle Butts Formation, 
Sherry River Marls, Target Gully Shellbed, Waikaka Series, 
Waikouaiti Sandstone, Whiterock Limestone. 


Diigocene-Miocene : Bannockburn Beds, Central Otago Lignites, 
Clifden Limestone, Coal Point Series, Conway Beds, Mangles 
Formation, Mokau Group (Series), Mount Brown Beds, Mount 
Donald Beds, Port Hills Drift, Tokama Mudstone, Turanga 
Greensand, Wedderburn Formation, Westhaven Formation. 


Dligocene-Pleistocene : Kongahu Group, Upper Coal Measures. 


“id Tertiary : Charteris Bay Sandstone, Landslip Hill Beds, 
Marawhenua Greensand. 


Upper Tertiary : Blue Bottom Formation, Cape Campbell « Mo- 
raine», Gebbies Pass Rhyolites, Kekerangu « Moraine », 

_. Mararoa Beds, Motunau Beds, New River Series, Pebbly Hills 

_ Gravels, Stony Creek Beds, Taerua Beds, Waipori Quartz 
Gravels. 


Miocene : Awatere Group, Clifden Beds, Flaxbourne Beds, Great 
Marlborough Conglomerate, Kaipara Granite, Kanieri Group, 
Kapanga Volcanics (Group), Kuaotonu Tuffs, Manawahe An- 
desite, Mangonui Lignite Beds, Marahemu Basalt, Mokau 
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Limestone, Onairo Group (Series), St Bathans Beds, Waihi 
Olivine Theralite Sill, Wairakau Series. k 


Lower Miocene: Akuaku(a) Beds, Albany Conglomerate, Altc 
ian Stage, Auckland Tertiary Formation, Calliope Dc 
Beds, Cape Rodney Beds, Cheltenham Breccia (Beach Bech 
Clifdenian Stage, Coal Point Breccia, Fort Britomart Bel 
Goodwood Limestone, Hauroto Beds, Howick Beds, Ihun 
Beds (Series), Ihungian Stage, Manukau Breccias, Mechan 
Bay Beds, Mokau Group, Okura Breccia, Oneroa Beds, O:f 
kei Bay Beds (Greensand), Pakaurangi Beds, Parnell G{ 
Ponsonby Tuff, St Peters Sandstone, Takapuna Ash EFi 
(etc.), Tamahua Concretionary Sandstone, Tamaki Tuff, Taf 
kohe Mudstone, Wairau Tuffs, Waitemata Group, Waite} 
tan Stage, Wheao Formation. i 


Lower-Middle Miocene: Lower Mokau Sandstone, Southlef 
Series, Waikaremoana Series. j 


Middle Miocene: Dowling Bay Limestone, Hereheretau Bel. 
Lillburnian Stage, Mangapakeha Beds, Morere Beds, Pou} 
rere Orbitoid Beds, Te Arai Series, Tutamoe Formation (£ i 
ries, etc.), Waiauan Stage. 


Middle - Upper Miocene : Mohakatino Formation. 


Upper Miocene: Callaghan Hill Beds, Deadmans Creek Be} 
Hurupi Formation, Kaikorai Lignite Beds, Kapitean Stage, Mi 
piri Formation, Medway Group, Mohaka Series, Mount Vern 
Conglomerate, Onairoan Stage, Otunua Beds, Taranaki} 
Stage, Taranaki Series, Taueru Clays, Tawhiti Series (Bed; 
Titiokura Beds, Tokomaru Formaiton, Tongaporutu For! 
ation, Tongaporutuan Stage, Urenui Beds, Urenian Sta} 
Vernon Series, Waihoki Series, Waikaremoana Sandsto%i 
Wairau Conglomerate, White Bluff Conglomerate. 


Miocene-Pliocene : Awaterian Stage, Balmoral-Irishmans Cre} 
Beds, Beesons Island Volcanic Group, Dansey Gravels, Du 
edin Volcanic Complex, Glentanner Beds, Hauraki Andesit| 
Kiwitahi Andesite, Kurow Group (etc.), Maniototo Be} 
Mangatoro Formation, Manuherikia Formation, Orangiwh 
Andesite, Ormond Series, Pareora Gravels, Upton Gro 
(Mudstone and Sandstone), Waihoki Series. 


Miocene-Pleistocene: Ahuriri Series, Hawke’s Bay Series, Lon 
ford Formation. : 


Pliocene: Bourne Conglomerate, Brighton Bottom Formatii 
Castlepoint Beds, East Coast Volcanic Formation, Ericabu 
Beds, Greta Beds, Hautapu Shell Limestone, Havelock Nor 
Limestone, Highifeld Beds, Hundalee Conglomerate, Kaay 
Formation, Kaeo Lignite Beds, Kereru Limestone, Lei 
Valley Andesite, Lower Rangitikei Formation, Logan Poi 
Phonolite. i 
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Makokako Sand, Mamaku Series, Mangamahu Concretio- 
nary Member, Mangapani Shell Conglomerate, Mangapanian 
Substage, Mangaweka Mudstone, Mataroa Concretionary 
Layer, Mangaharuru Limestone (Sandstone), Mokohinau 
Rhyolite, Molehill Basalt, Mount Charles Dolerite, Mount 
Cronin Basalt, Mount Pleasant Andesite, Notown Beds, Opoiti 
Formation (Series), Opoitian Stage, Otahuhu Formation. 

Papanui Dolerite, Paparangi Group (Sandstone), Parihau- 
hau Shellbed, Patea Siltstone, Patetere Ignimbrite (Breccia), 
Patetere Rhyolite (Series), Pepper Shell Sand, Pine Hill 
eLaf Beds, Pipiriki Blue Clay (etc.), Port Chalmers Breccia, 
Rangikura Sandstone, Roslyn Dolerite, Shades (Creek) « Mo- 
raine », Shoal Point Formation, Signal Hill Phonolite, Snapper 
Point Conglomerate (Shellbed), Starborough Group, Taueru 
Limestone, Taihape Mudstone (Sandstone), Te Aute Lime- 
stone (etc.), Te Rama Shellbed, Te Rimu Sand, Te Whaka 
Limestone (Beds), Tukituki Sands. 

Utiku Sandstone, Waikaka Quartz Gravels, Waikouaiti 
Leaf Beds, Waimumu Quartz Gravels, Waiouru Reef-bearing 
Sandstone, Waipiata Igneous Formation, Waipipi Formation 
(Shellbeds), Waipipian Substage, Wairakei Ignimbrite, Waitati 
Phonolite, Waitotara Beds (etc.), Waitotaran Stage, Waverley 
Formation, Whakino Series, Wharekahika Formation, Whe- 
nuakura Group, Wilkies Shellbed. 


*liocene-Pleistocene : Esk Papa, Fanal Rhyolite, Gore Piedmont 
Gravels, Hautotara Beds, Kowai Gravels, Lyttelton Andesites, 
Manawatu Gorge Beds, Ngawha Lake Beds, Okiwa Group, 
Onoke Formation, Pohui Series, Purua Beds, Rangitikei 
Group, Tauranga Group, Waipukurau Series, Wairarapa 
Limestone, Wanganui Series, Whitianga Formation (Group). 


Pliocene-Holocene: Haparangi Rhyolite. 
‘Quaternary : Abbotsford Boulder Clay, Clarendon Silt. 


‘Pleistocene : Burgess Pyroclastics, Cascade Conglomerates, Hal- 
combe Conglomerates, Haywards Gravels, Huka Formation, 
Kaikorai Boulder Clay, Kaingaroa Ignimbrite, Kakaramea 
Andesite, Kamahi-Waimumu Terrace Beds, Karangahape Ba- 
salt, Kaueranga Formation, Kerikeri Volcanics (Series), 
K Trig. Basalt, Lighthouse Andesite, Lignite Formation, Lyn- 
don Gravels, Mangaone Sandstone, Maungakakaramea Acid 
Andesite, Moutere Terrace Gravels & Glacier Drift, Noto- 

= pleistocene, Oamaru Silts, Ohau Formation, Orakonui For- 
mation, Orepuki Beds, Pakau Basalt, Pihanga Basalt, Quail 
Island Basalt, Rolles Peak Andesite, Shag Valley Till, Tau- 
hara Dacite, Tauranga Formation (Brown Sands), Waitahanui 
Breccia (Series), Wairakei Breccia (Lapilli Tuff), Waitangi 
Bay Basalt, Walton Formation, Wanganui Oyster Beds, Wha- 
kamaru Ignimbrites (Series). 


Lower (Early) Pleistocene : Basal Castlecliff Ash, Basal Upper 


E 
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Late (Upper) Pleistocene: Balmoral Moraine, Brunswick Fo: 


Castlecliff Sands, Butlers Shell Conglomerate, Castlecliffiz) 
Stage, Coutts Creek Basal Ash, Glenhope Beds, Hamiltd 
Hills Formation, Hautawa Shellbed, Hautawan Substag 
Humphreys Gully Beds, Kaihu Formation, Kai-iwi Bh 
Clays, Kai-iwi Group, Kaikokopu Shell Grit, Kaimate} 
Pumice Sand, Kaiwaiki Limestone, Kaiwaka Series, Kaki 
riki Conglomerate, Karaka Siltstone, Kereru Rotella Be 
(Series), Kidnapper Group (etc.), Kimbolton Ash, Kumerdj 
Formation, Kupe Formation, Kuranui Limestone, Landgua 
Formation, Lower Kai-iwi Siltstone, Lower Maxwell Fo} 
mation, Lower Westmere Siltstone. 

Maharakeke Clays, Makeretu Clays, Makirikiri Tuff, Mar 
gahao Formation, Mangahou Siltstone, Mangamako Shellbe 
Mangapipi Fossil Beds, Mangatarata Formation, Maori Botto 
Formation, Marahauan Substage, Mauriceville Limeston;} 
Maxwell Group, Middle Maxwell Formation, Middle Rang) 
tikei Formation, Mingaroa Fossil Beds, Mosstown Sand, Mou} 
Herbert Lavas, Moutere Gravels, Mowhanau Pumice Sani 
Napier Limestone (Series), Nukumaru Brown Sand, Nuki 
maru Group (etc.), Nukumaru Limestone, Nukumarué 
Stage, Nukumaru Rotella Beds. i 

Ohingaiti Sandstone, Okehu Group, Okehu Pumice Bed 
(etc.), Okehu Shell Grit, Okehu Siltstone, Okehuan Suli 
stage, Old Man Gravels, Omapu Shellbed, Onepuhi Fos 
Beds, Ototoka Shell Conglomerate, Ototoka Siltstone, Pak? 
hikura Pumice, Patangata Series, Petane Formation (ete 
Petane Limestone, Petanian Stage, Pinnacle Sand, Pohangit' 
Pumice Sand, Pohue Papa, Potaka Pumice, Pukekiwi Shef 
Sand, Pukeora Oyster Beds, Puketoka Formation, Pukic) 
Limestone, Putiki Series, Putikian Substage. 


Pumice, Redcliffe (-Taradale) Beds, Ross Glacial Stage, Ri 
tella Beds, Ruamahanga Conglomerate, Scinde Island Limi 
stone, Seafield Sand, Shakespeare Cliff Sand (Siltstone! 
Shakespeare Group, Tainui Shellbed, Tewkesbury Formatio} 
Titirangi Sand, Toms Conglomerate, Tuha Sandstone, Upd 
konui Sand, Upper Castlecliff Shellbed, Upper Kai-iwi Sill 


mation, Upper Westmere Siltstone, Vinegar Hill Fossil Bec! 
Waihua Beds, Waiomio Shellbed, Waipaoa Formation (Series! 
Waipatiki Beds, Waipuru Shellbed, Waitapu Shell Congk 
merate, Westmere Siltstone, Woodthorpe Beds. 


mation, Brydone Terrace Beds, Burnand Terrace Alluviur! 
Canterbury Gravels, Cliff Terrace Alluvium, Clyde Morain 
Drift Formation, Fordell Ash, Greatford Terrace Alluviur' 
Greenstone Moraine, Hamilton Shower, Hautapu Valle 
Agglomerate (« Glacial Drift »), Hawera Series, Kaiatea Fo) 
mation, Kaiwhara Alluvium, Kanieri Moraine, Kawarau Mc 
raine, Kingston Moraine, Kinnaird Stage, Lake Hayes Ca 
careous Ooze (Limestone), Lower Paripari Formation, Martc 
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Terrace Alluvium, Maryburn Moraine, Miller’s Flat Moraine, 
Mount Nicholas Moraine. 

Otaki Sandstone, Papaiti Alluvium, Paringa Formation, 
Paringan Stage, Piedmont Moraine, Porewa Terrace Alluvium, 
Pouakai Group, Pug Creek Varved Silts, Pukaki Moraine, 
Queenstown Esker (Moraine), Rapanui Formation (etc.), 
St Johns Alluvium, Shelly Beach Formation, South Head 
Formation, Surface Hill Gravels, Tekapo Moraine, Terangian 
Stage, Tophouse Gravels, Upper Paripari Formation, Victoria 
Moraine, Waimarino « Moraine », Waioneke Formation, Wai- 
puna Delta Conglomerate, Wairau Gravels, Wakatipu Boulder 
Clay, Whangaehu Valley Fill. 


Pleistocene-Holocene: Gisborne Series, Hinuera Formation, 
Piako Group (Beds), Ruapehu Andesite, Tongariro Ande- 
sites, Tongariro Ash, Trentham Formation. 


Holocene : Burrell Shower, Dinornian Stage, Egmont Ash, Hatepe 
Lapilli, Himatangi Dunesand, Hutt Formation, Kaharoa La- 
pilli, Mairoa Ash, Mamaku Ash, Mataura Terrace Beds, 
Maungakakaramea Breccia, Melling Peat, Moera Basal Gra- 
vels, Moriorian Stage, Ngauruhoe Ash, Ohakea Terrace Alluv- 
ium, Patea Dunesand, Petone Marine Beds, Rata Terrace 
Alluvium, Rotokawau Lapilli and Ash, Rotomahana Mud, 
Rotongaio Ash, Rotorua Showers, Ruataniwha Gravels, Strat- 
ford Shower, Taita Alluvium, Tararua Ash (Lapilli), Taupo 
Lapilli, Taupo Outwash Pumice-pebble Sand, Taupo Pumice 
Alluvium, Taupo Shower Sequence (etc.), Waimihia Lapilli, 
Waiwhetu Artesian Gravels, Wilford Shellbed. 
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